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SLOTTING MACHINES. 
We illustrate herewith a recently constructed slotting ma- 
chine, the work of Messrs. New & Co., of Nottingham, Eng- 
land. It is a tool of great strength and admirable design, 
and embodies several improvements which enable the work- 
man to keep all the operations of the machine immediately 
under control It -will be seen that the tool is fitted with a 
compensating balance. A, to the ram, acting in any position 
the ram may attain. It steadies the stroke and takes up any 
back lash that may be in the slide and connections. One 
end of the compensating balance lever is formed into a slot, 
carrying sliding blocks from 
the crank pin,giving the quick 
return and adjustable stroke. 
The link connecting the lever 
to the ram is fixed at the ex- 
treme end of the lever, which 
insures an almost direct ver- 
tical thrust without any side 
pressure. This arrangement 
relieves the ram slide of con- 
siderable friction, and thus 
effects a direct saving in wear 
and tear. The ram is provided 
with a bearing of exceptional 
length, so that it may be well 
and steadily directed in its 
stroke. A full stroke can be 
given, or a short stroke, close 
to the table or farthest from 
it. The screw for adjusting 
the hight of the ram is worked 
from the front side at the 
bottom of the slot, B, for con- 
venience. The machine is so 
arranged that all the move- 
ments, C, for the slide and 
tables may be worked from 
he side of the machine at 
which the workman stands, 
where are also placed the fly 
wheel and driving cone, with 
gearing at the opposite side. 
This arrangement has the 
double advantage of placing 
all the movements and ad- 
ustments to the machine 
within the convenient control 
of the workman, who has 
therefore no occasion to keep 
moving from the front to the 
back of the machine, and 
from back to the side, and 
then to mount on the table to 
adjust the ram, as in the or- 
dinary machines, when set- 
ting work for operation. A 
further and most important 
advantage is that the machine 
can be placed as conveniently 
to the line shafting for driv- 
ing as an ordinary lathe, the 
cone, D, being in parallel po- 
sition to the shafting, and not 
at right angles, as in the or- 
dinary way, where the cone 
is at the back of the machine. 
There is also ample provision 
made for varying the slide 
feed motions from one to ten 
teeth ; and the circular table 
is provided with a simple and 
improved canting motion, so 
as to give a fixed and correct 
strip in key-way slotting. 
The proportions of the whole 
machine have been carefully 
considered in design and de- 
tail. 



out and piled one above the other until a hight of about 
twenty feet is obtained. A performer, whose weight is no 
less than 150 lbs., mounts them, and, springing in the air to- 
ward the floor and the stage, strikes both feet with a heavy 
thud upon the bare breast of a man standing about ten feet 
from the foot of the tables, throwing him violently to the 
floor. How a man can sustain such a blow is a mystery. 
Again the «gile acrobat ascends to the top table, and, spring- 
ing upwards, turns a somersault, while all the tables, ex- 
cept the lower one, are suddently taken away. Upon the 
onlv table left he falls with a force apparently great enough 




managers informed the reporter of the San Francisco OaU 
that the tumblers are trained from childhood, and become 
habituated to the terrible concussions only by years of prac- 
tice. He added that many are killed in training, or maimed for 
life. None of their feats are graceful, but simply indicate 
a tremendous amount of strength, nerve, and endurance. 
■ «>» ■ 
A Neir Method ol FlnlabluK PhotoKrapIis. 
" In the first place, enamel your print, as enameling, 
though not absolutely a sine qua non, is a decided advantage. 
We will suppose this has been effected, the subject having 

been printed in an oval. Now 
let a mask be constructed, of 
eight-sheet cardboard, of suf- 
ficient size to entirely cover 
the enameled and mounted 
picture, with margin to spare ; 
glue a piece of sand paper on 
one surface, rough side out, 
and when dry cut out an aper- 
ture of the exact dimensions 
of the picture to be finished, 
taking care the edge is accu- 
rate and smooth ; adjust this 
paper die, so to speak, on the 
face of the enameled picture, 
and apply pressure. Passing 
them through an ordinary 
rolling press answers the pur- 
pose well. The result is that 
the parts in contact with the 
sand paper surface are rough- 
ened or rendered matt, offering 
a pleasing contrast to the po' 
lished surface of the picture, 
and in this consists the no- 
velty. 

"Paper lace and various tex- 
tile and other fabrics can be 
substituted for sand paper, or 
a metal plate could be en- 
graved to produce any pat 
tern. Many substances will 
suggest themselves to the ex- 
perimentalist, and variety of 
ornamentation can be easily 
devised by altering the shape 
of the mask. For my own 
part I prefer sand paper to 
most other substances. Any 
degree of fineness of surface 
may be got by this means, and 
by slightly shifting the posi- 
tion of the mask and putting 
through the press after each 
alteration. 

" I think that ornamentation, 
when produced by merely al- 
tering the texture of the sur- 
face, is of a much more refined 
character than when gold or 
color is applied for the same 
purpose. Theplanheredescri- 
bed has been found thoroughly 
workable with little trouble 
and less expense, as one sand 
paper mask will impress a 
great number of surfaces, and 
its renewal is most easily ma- 
naged. All I can say to pho- 
tographers, more than this., is 
to advise them to — try it." — 
Edward Dunmore, in the Bri- 
tish Journal of Photography 



Gtalnese Acrobats. 

A party of Chinese tumblers, lately Introduced into the 
Chinese theater, San Francisco, are indeed marvels in their 
line. A number of athletic Mongolians appear, stripped to 
the waist, and begin a sort of combat on the stage. At first 
the fighting appears to be promiscuous ; but six or eight final- 
ly ally themselves against one man and try to overcome 
him by springing against him and striking him full in the 
breast with the soles of their feet. He meets this curious 
mode of attack by standing like a statue, while the others fall 
heavily upon the floor. A number of tables are next brought 



NEW ENGLISH SLOTTING MACHINE. 

to break every bone in his body ; but he leaps up again im- 
mediately and turns back handsprings across the stage. 
Again he climbs to the top of the tower of tables, while a 
second lies down upon a table a few feet from the base of 
tower. Turning a somersault in mid-air he falls upon the 
other body, the two breast to breast, and bounds off again 
with a second somersault. Other acrobats climbed to vari- 
ous altitudes and fell upon the stage, alighting square upon 
their backs with a force which was astonishing. These 
feats are all executed by men in a semi-nude condition, so 
that there is no chance for padding their clothes. While the 
Americans in the theater applaud, the Chinese make no de- 
monstrations of approval, but sit lookinjf stolidly on. The 



Alleged Neir Cereal. 

A new cereal has been grown 
in the State of Oregon, and 
thus far no one has been able to classify it ; for while it bears 
a general resemblance to wheat, yet its stalk, mode of growth, 
and heavy filaments cause it to be taken for rye or barley by 
the most experienced farmers. The grain was originally 
discovered in the stomach of a wild goose, by a farmer. 
From seven to ten stalks spring from one root, and attain a 
hight, when ripe, of four and a half to five feet. They are 
very thin, compact, of a bright straw color, and extremely 
hard, as if they contained a large quantity of silex. 



The thread on a 4 inch gas pipe will sustain a weight of 
5,000 lbs., i inch, 7,000 lbs., and finch, 9,000 lbs., so that 
chandeliers cannot readily be shaken from their supports. 
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Their Construction and Management. 



ETHEBIC FOBCE AND WEAK ELECTBIC SPABKS. 

It was long ago observed that, under certain conditions — 
for example, when a large number of sparks succeed each 
other from the conductor of an electrical machine or from a 
Lejden jar — a spark sometimes appears which differs in a 
marked degree from ordinary electric sparks. It is less in- 
tense in illuminating power, les3 loud, produces a weaker 
sensation, and, when the space over which the spark passes 
is not too small, the center of the spark appears dark. The 
distinguished investigator. Professor Reiss, who first suc- 
ceeded in producing these sparks at will, calls them " weak 
sparks." 

The apparatus used by Professor Beiss consisted of a 
Holtz machine with a 15 inch plate, electrodes 11^ inches 
apart, and two small Ley den jars, the inside coatings of the 



jars being in commuoication with the electrodes and the out- 
sides with each other. After the machine had been put in 
full action, the rotation of the disk was lessened and the 
positive electrode gradually withdrawn from the negative 
one. At first a stream of strong sparks passed between the 
electrodes, becoming less numerous as the distance increased. 
When the electrodes were about an inch and a half apart, 
weak sparks appeared, with an occasional strong spark, as 
many as a hundred weak ones to a singla strong one. On 
separating the electrodes still further, strong zigzag sparks 
appeared, and with further separation the electricity was 
dissipated in the star and brush forms. Occasionally weak 
sparks are produced with a single jar, but not, as yet, at 
will. 

The characteristic of the weak spark is an exceedingly 
small momentary flash broken by a perfectly dark spot, va- 
riable in size and in position, but always nearest the nega- 
tive electrode. The negative part ends in a sharp point, 
the positive in several points, and is often bent aside, the 
two parts seldom lying in a straight line. The color of the 
spark is reddish ; and though far weaker than the strong 
spark, its light is intense enough to be visible in full day- 
light. The sound of the weak spark is as unlike the crack- 
ing noise of the strong spark as that is unlike the sound 
emitted by the brush discharge, making it possible to dis- 
tinguish weak sparks by ear even at a considerable distance. 
Another remarkable peculiarity of the weak spark is the 
narrow range which the adjustable electrodes may have 
while producing them. Strong sparks, brushes, and the 
glow may be produced with variable distances between the 
electrodes, but not so with weak sparks. Professor Reiss 
speaks of producing with his machine strong sparks,varying 
as much as five inches in length, but weak sparks appeared 
only when the electrodes were separated 21 or 23 lines. A 
few weak sparks were also obtained both above and below 
the electrodes, together with a large number of strong sparks. 
Indicating that, in order to obtain weak sparks, not only is a 
certain electric density required, but also a particular arrange- 
ment ot the density on the electrodes. 

From these and other experiments. Professor Reiss con- 
cludes that the weak sparks present a new (that is, newly re- 
cognized) form of electric discharge, a form relating especi- 
ally to discharges of the least electric density. 

These observations are of special interest just at this time, 
inasmuch as the phenomena in question were at first thought 
by us to correspond with those to which Mr. T. A. Edison 
applies the name etheric force. The truth is that the two sets 
of phenomena are distinct and apparently unrelated. 

Thus far all attempts to generate the Edison " etheric 
force" by means of an apparatus such as Professor Reiss em- 
ployed have been fruitless. It has been produced only by 
means of an interrupted current from several electropoion 
cells, using a vibrator magnet or an electro magnet operated 
on by an ordinary telegraph key, the current following a 
wire connected with the core of the magnet or with a piece 
of metal within the magnet's sphere of influence. The 
force manifests itself as a spark when the wire is rubbed 
against a piece of metal ; when a body of metal, as a stove 
or gas pipe, is connected with the wire and touched by a 
piece of metal, as a knife blade ; or when two carbon points 
are brought in contact in a dark box, one carbon being con- 
nected with the wire leading to the magnet, and the whole ap- 
paratus being carefully insulated to exclude inductive elec- 
tricity. Sparks are also obtained when the conducting wire is 
rubbed by a lead pencil or a piece of metal held in the hand, 
and even when the wire is rubbed by its own free end. The 
conducting wire does not require to be insulated. It may be 
led through water, wound around large bodies of metal, or 
trailed along the ground, yet the sparks appear. One rainy 
night Mr. Edison led the wire from the vibrator out of 
doors, across the sidewalk, up and down the block in the 
gutter, through which a torrent of water was pouring, 
thence by an alley way to the rear of his laboratory, and thence 
up stairs to the floor above, where the sparks were distinctly 
seen between carbon points in a dark box. (This box was 
illustrated in our last number.) On another occasion the vi- 
brator was connected by means of a wire with the general 
system of gas pipes of Newark, whereupon signals were 
transmitted, without other connection, to his house in a dis 
tant part of the city. These experiments, however, do not 
prove that any ' ' force " traversed the wire or the gas pipe, 
as the force might, by short circuit over the taole, have 
reached the carbon points. 

The hypothesis that etheric force, so-called, may be a new 
or hitherto unrecognized mode of electric action is support- 
ed by the appearance of the spark, which resembles that of 
galvanism of moderate tension ; by its preference for metal- 
lic conductors ; by its rapid motion, its velocity for short dis 
tances being pmctically instantaneous ; by its being resisted, 
though but slightly, by electric non-conductors. 

It differs from electricity ^-especially inductive electricity, 
to which its sparks were at first attributed — in that its sparks 
are different in appearance and effect. They scintillate, and 
require the actual contact of the points at which they ap- 
pear. It differs from electricity in general in its entire inde- 
pendence of polarity. It does not require a circuit. It does 
not require insulation. It will not charge a Leyden jar. It 
fails to affect chemical compounds which are extremely sen- 
sitive to electricity, as, for example, iodide of potassium. It 
has no effect upon electroscopes or galvanometers. It is not 
felt upon the tongue, and causes no contraction in that most 
sensitive of all tests, a galvanoscopic frog. In Dr. Beard's 
experiments, the force was passed through a frog, causing no 
contraction ; yet the same frog contracted in response to a 
galvanic current from one cell, after it had overcome a re 



telegraph wire. This absence of chemical and physiological 
effect is probably owing to the extreme facility with which 
the force traverses the substances experimented with : meet- 
ing little or no resistance, the force passes on unchanged 
where electricity would be wholly or partially transmuted in- 
to some other mode of motion, resulting in chemical or 
physiological action Substances which strongly resist the 
passage of electricity — glass, hard rubber, etc. — have much 
less influence upon " etheric force:" so much less that such 
non conductors of electricity may be practically regarded as 
good conductors of the new force. 

Enough has been said to show that Professor Reiss and Mr. 
Edison are pursuing two widely different lines of investiga- 
tion. So far from being identical, the phenomena are at va- 
riance in every particular : the cause of the one being statical 
electricity of low tension, and the cause of the other — etheric 
force, as Mr. Edison calls it — being, if not a new and dis- 
tinct phase of force, as he suspects, at least a new and hith- 
erto unstudied phase of electricity. In either case, Mr. Ed- 
ison will rank with the most fortunate and eminent of sci- 
entific discoverers. 

Since the above was written, Mr. Edison has sent us the 
following note in relation to the galvanoscopic frog experi- 
ment: 

To the Editor of tfie Scientific American: 

I have ascertained that the slight contractions in the legs 
of a galvanoscopic frog, upon the passage of the etheric cur 
rent through it, were not caused by electricity, but by the 
transmission of mechanical longitudinal vibrations by the el- 
ectrical vibrator over the conducting wire, as was proved by 
a tuning fork and by a resined pad. In fact the tuning fork, 
during vibration, would produce contractions when held one 
inch away from the frog. When the etheric current was 
passed through the wire and frog, without the transmission 
of mechanical vibrations, not the slightest effect was pro- 
duced, although the frog exceeded in delicacy any of those 
previously tested. 

Further experiments in other directions have been made, 
whichresulted in rendering tbephenomenon more inexplica- 
ble. An uninsulated wire proceeding from the source of 
power (highly insulated, of course) was taken into the street 
and laid in the gutter around a whole block, and back into 
my laboratory by another door, and up to ttie floor above the 
one where the generator was. Excellent sparks were drawn 
from that end of the wire, although the ground the wire 
laid on was wet, it having rained all night. 



Thomas A. Edison. 



Newark, N. J., December 8, 1875. 



TO ENOINEEBS. 

With the opening new year, we have the satisfaction of 
being able to command in our Supplement a greatly in- 
creased amount of space — no less than sixteen large pages 
every week — to be devoted, as heretofore announced, to sci- 
entific topics of the greatest value and utility to our readers. 

We especially purpose to make the Engineering De- 
partment of the Scientific American Supplement as 
full, complete, and valuable as possible: to this end we 
invite Engineers to send us for publication, whenever they 
can, full copies of engineering plans, with detailed drawings 
and specifications, of new engineering or mechanical enter- 
prises, mechanisms, and public and private works, of nota- 
ble character or design. These we shall engrave and pub- 
lish when possible, giving due credit to the parties who 
favor us. 

All plans and drawings should exhibit the scale to which 
they are made; and care should betaken in the specifications 
to give, accurately and fully, all principal dimensions. Pa- 
pers thus forwarded to us will be carefully preserved and re- 
turned on request. 

The amount of fresh and important engineering informa- 
tion furnished by our Supplement in the course of the year 
will be very extensive. 



POWEBFUL EXPLOSIVES. 

The recent disaster at Bremenhaven, Germany, in which 
so many persons lost their lives, calls public attention to the 
great danger attending all explosive preparations in which 
nitro glycerin is the active ingredient. 

Dynamite, called giant powder (infusorial earth and nitro- 
glycerin), dualin (sawdust saturated with nitro-glycerin and 
saltpeter), lithofracteur (dynamite with coal, soda, saltpeter, 
and sulphur), vulcan powder (a product similar to litho-frac- 
teur), rend- rock, and many other compounds before the public 
under various names, which derive their explosive force from 
nitro-glycerin, are especially dangerous, and should not be 
allowed to be stored or transported, except under special con- 
ditions; for although, when freshly made, they are not so 
liable to explode by friction or slight concussion as the terri- 
ble liquid to which they owe their potency, they are all of 
them exceedingly sensitive to decomposition, excited by 
change in temperature which is followed by generation of 
heat, and is the forerunner of spontaneous combustion. 

Professor Draper, in one of his works on popular science, 
states that Nobel was led to the experiments from which re- 
sulted dynamite by the fearful explosions of nitro-glycerin 
at Aspinwall, San Francisco, Sydney, North Wales, and else- 
where; and he adds that M. Quyot, a French chemist, has 
shown that the nitro-glycerin may exude from its absorbent, 
and, saturating the paper of the cartridges and boxes, reas- 
sume the state in which It is readily exploded by a slight 
blow. 

Nitro-glycerin has a sweet, pungent, aromatic taste, but 
produces a violent headache if placed upon the tongue or 
even allowed to touch the skin at any point ; thus those 
working with it or its compounds suffer excruciating pain. 
It also freezes at a very high temperature (39° to 40° Fah.); 
and before being used in winter, it has to be thawed out in 



„^,, order to explode it. This operation, on all the compounds 

sistance of over one million ohms, or about 75,000 miles of 1 alluded to, causes the nitro-glycerin to exude ; and if they 
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are not quickly used, decomposition is liable to set in. And if 
once the absorbent yields up its nitro-glycerin, and the com- 
pound becomes moist, it will explode by a slight jar or shock. 
(See W. N. Hill, " On Certain Explosives.) 

At this time, when engineering operations of vast extent 
are in progress a»d in contemplation, it is useless to expect 
that the employment of such materials, dangerous as they 
are, will ever be discontinued ; and it becomes the duty of 
scientific men to look for some more controllable explosive. 
Such a preparation is found in pulp-compressed gun cotton, 
whose density is 62 lbs. per cubic foot, and it is considered 
six times as strong as gunpowder. 

Vast strides have been made in improving this material by 
Professor Abel, of England, in the last few years ; and his pa- 
tent process enables him, it is stated, to manufacture it with 
perfect safety, and to transport and explode it in a wet state, 
and even store it under water without deterioration. 

The English War Department recently appointed a spe- 
cial commission, composed of nine well known oiHcers and 
gentlemen, to inquire into the whole system of manufactur- 
ing, storing, and using the different known explosives. In 
arranging the substancesin the order of relative danger, they 
gave them thus : Nitro-glycerin, gunpowder, dynamite, litho- 
fracteur, and, lastly, compressed gun cotton. " The inves- 
tigation," writes a member of ihis special commission to the 
London Times, in April of this year, " was entered upon 
with a certain amount of prejudice against gun cotton, aris- 
ing from the catastrophe which occurred at Stowmarket in 
the year 1871 A careful inquiry into the circumstances, how- 
ever, conclusively showed that it was not the result of acci- 
dent, but that it was caused by the wilful and malicious act 
of some person, possibly not aware of the grave consequences 
of this criminal proceeding." ..." I feel," the writer 
continues, " that any one who will read the able and ex- 
haustive report of Major Mijendie, K.A., on this subject, 
must arrive at this conclusion ;" and he further adds that 
"the improved gun cotton is manufactured by an entirely 
wet process throughout, the last stage being the formation 
of disks or short cylinders of various diameters by hydraulic 
pressure, in which state they contain 18 per cent of mois- 
ture, which is increased by the addition of water to 35 per 
cent, for the purpose of securing uniformity and a larger 
margin of safety, and because the gun cotton in this state 
can still be exploded, but only under special conditions ap- 
plied by an expert. This fact was not known till some time 
after the date of the explosion referred to, it then being the 
practice to dry the disks and to store and transport them in 
that condition. In that state gun cotton cannot be exploded 
oy any collision, however violint, even by a rifle bullet fired 
into it ; nor even inflamed, unless it is enclosed in strong 
hermetically sealed cases, so that it might be transported by 
railway if some simple precautions were taken. In the damp 
state, as exclusively offered for transport, and without the 
appliances alluded to above, it cannot even be ignited, much 
less exploded, either by a spark, by heat, by friction, or by a 
collision, even if it resulted in the extreme case of the con- 
tsnts of a locomotive fire box being emptied upon a truck 
full of gun cotton ; while, if exploded surreptitiously, it must 
be the act of a skilled malefactor, provided with the neces- 
sary appliances of dry gun cotton, waterproof materials, spe- 
cial detonaters, patent fuze, or electrical apparatus, and thor- 
oughly acquainted with the modus operandi." 

The result of the English investigation caused England, 
Germany, and France to adopt the use of gun cotton for tor- 
pedoes, submarine mining, and in the water shell, the two 
former governments manufacturing their own, while Fiance 
has made a large contract with a company (manufactu- 
ring under Abel's process in England) to supply it. Walter 
N. Hill, chemist to the U. S. Torpedo Station, Newport, E. 
I., In his " Notes on Certain Explosive Agents," in speaking 
of gun cotton, says: " By the method of Abel, a perfect 
washing is obtained ; and in addition, the material is pre- 
pared in a form convenient to use and yet perfectly safe. For 
blasting, demolitions, torpedoes, etc. , the pulp-compressed 
gun cotton is an admirable agent. Wet compressed gun cot- 
ton is the safest of all explosive agents ; it is not liable to be 
fired by a spark or a flame, nor affected by blows, friction, 
or other rough handling. The transportation of gun cotton 
presents no special difficulties, since there is no danger of 
leakage, neither is it sensitive to blows. In England, many 
of the railroads transport it as readily as other freight." 

In selecting an explosive, and considering its advantages 
and disadvantages, too often the health of the employees is 
taken least into consideration. The smoke from gunpow- 
der is deleterious in the air of mines, and the headache 
caused by the fumes of nitro-glycerin, or even by touching 
it or any of its compounds, must be most injurious to the 
health. Dr. Angus Smith, P.R.S., in his report to the En- 
glish Parliament, says, in reference to gun cotton, that, ow- 
ing to its freedom from smoke : " In every trial in which the 
effect on the senses, or the breathing, and, as far as we can 
judge, on health, was considered, gun cotton has come off 
with the highest character. I feel much confidence in speak- 
ing thus highly in its favor." 

The value of life and health should be considered by all 
those who have it more or less intrusted to their power, as 
in the case of mining operations, where the owners or ma- 
nagers decide upon what explosive shall be used on their 
works; and in this age of progression and enlightenment, we 
feel justified in calling attention to Professor Abel's much- 
needed invention, which has been tested and vouched for by 
so many high authorities. 

On November 15, 90 miles of new railways were opened 
in Italy, including that from Tuoro to Chiusi. 



THE FLVUBEB'S HABVEST HUE. 

Now is the season of gloomy forebodings for the luckless 
city tenant. A very large number of houses in this city have 
been built simply to sell ; and while their construction is fre- 
quently bad, the owners often insist upon putting in plumbing 
that is perhaps a shade worse than anything else. We have 
seen nearly a whole ceiling drop in a new house, because 
a plumber had forgotten to make a connection between a 
waste pipe and a bath tub. This is a specimen of a state 
of affairs in which constant trouble with the water arrange- 
ments is to be expected, and which cannot be guarded against 
even by average care. The occupant may find Ihat his street 
pipe will freeze early in the winter ; and if he seeks a reason, 
he will discover that the builder, in cutting into the rock 
which underlies very many New York up-town streets, has 
only blasted out the cellar, and the authorities have made 
a trench in the street deep enough for the mains ; but the 
intervening ridge of rock between the dwellings and water 
mains is left, because it was expensive to remove it. The 
supply pipes are curved up over it to reach the house, and, of 
course, the uppermost part of the curve is far within the 
frost line of the ground, and sometimes close to the sur- 
face ; and the freezing of that pipe is a necessary conse- 
quence. Another favorite plan of builders is to supply three 
houses from one connection to the main, a cheap dodge to 
avoid tapping the large pipe and ripping up the street for 
each house. The central house has a straight pipe, and the 
houses on each side have branches therefrom. The beauty 
of this is that, when the central pipe freezes near the main, 
three households are deprived of water instead of one. 

With good plumbing work throughout a house, there is no 
reason for serious results of accidents, if the occupant will 
ta'ke proper precautions to prevent them, or if, in event of 
casualties happening, he inform himself as to what invention 
has done since last winter to help him out of his dilemma. 
The simplest way to prevent pipes freezing when water is 
abundant is to let the water run in a fine stream constantly 
from one of the faucets. If there is a strong head of water 
in the upper stories, open the kitchen faucet wide at night, 
and drain all the pipes through the house above, shutting 
off the water from the street for a few minutes during the 
operation. In this way, the house pipes, being empty, can- 
not freeze ; and the water, turned on again, will maintain a 
constant circulation from the main to the faucet, which, as 
before stated, should be left partially open. There is usu- 
ally a stopcock located near the kitchen sink, which can be 
turned so as to prevent the water re-ascsnding above the 
kitchen floor. If the house is warmed with a furnace, and 
stands between other occupied houses, the chances of the 
pipes in the walls being frozen is very slight ; but if the house 
next door is empty, and the pipes are carried up on the wall 
through which no heated chimneys run, then freezing is 
quite probable. 

When a pipe from the street freezes, the range fire should 
be at once extinguished, as otherwise the water back will 
either blow up, or be burnt out : in the former case serious 
damage is possible. Last winter, the plumbers dug up the 
streets, and built fires over the supply pipes, and went 
through other operations, which generally resulted in a bill 
of from eighty dollars to one hundred dollars. At the pres- 
ent time, if an invention which we recently examined prove 
as useful as appearances indicate, the cost of such proceed- 
ings will be greatly reduced. The apparatus is a small 
steam boiler, heated by a pan of charcoal beneath it. The 
hot water — not steam, as in this machine a constant supply 
of water against the ice is found to thaw the same quicker, 
paradoxical as the fact may appear — is forced into a small 
rubber tube, the end of whi-jh has a metallic tip, and around 
which stout copper wire is spirally wound. This wire is held 
in a coil in a rotating wire cage, and freely unwinds as it is 
pushed into the pipe. When the end meets the ice, the 
pushing by hand is stopped, but is continued by an ingen- 
ious spring arrangement. By the spiral wire the tube is lit- 
erally screwed into the ice, which is softened and melted 
before it by the continual stream of hot water issuing from 
the end of the pipe. 

We might add that there is still an excellent field for 
invention in other devices of the same description ; and at 
the same time we might suggest, to inventors already in pos- 
session of similar patented apparatus, that now is the time 
to bring them to the notice of the people. 

» H i! 1 



are only approximate. A better way is to let the milk settle, 
at a moderate temperature, in a tall cylindrical glass ; in 34 
hours the cream will have collected on the top to the thick- 
ness of one fifteenth part of the hight of the milk, if the 
milk is pure ; if the milk has been skimmed or diluted, the 
cream layer will have less thickness. This operation, how- 
ever, takes 34 hours before any result can be arrived at ; 
besides, it indicates only the quantity of the butter, and not 
the proportions of the other ingredients, nor the presence of 
adulterants ; so that a regular chemical analysis is the only 
reliable method. 

The best analytical method is that of Brunner, which 
takes only 35 minutes to accomplish. The milk is placed in 
a glass vessel, and the gross weight of milk and glass is as- 
certained with a good balance ; then 60 or 90 grains of the 
milk is poured into a shallow metallic capsule of about 3J 
inches diameter,the exact quantity being determined by ascer- 
taining the diminution of weight of the glass vessel and its 
contents. Then 450 grains of pure fine quartz sand is added, 
which, however, must have been cleaned from dirt and fine 
powder by rubbing in a sieve ; and the sand and milk are 
mixed with a small spatula, so that the milk is absorbed 
and the whole appears like a uniformly moist sand. Then 
the capsule, with sand and spatula, is again weighed, and 
evaporated on a water bath at 212°, being continually stirred ; 
after fifteen minutes, the capsule is removed and cooled, and 
the loss of weight ascertained. It may be well to heat the 
capsule again for 5 minutes, so as to see if any further loss 
of weight can be observed ; but this will rarely be found to 
be the case. The loss will be the amount of water contained 
in the milk, and this must be no more than 78| per cent. 
Good cow's milk contains from 77 to 78 per cent of water ; 
and if more than 78J per cent, say 79 per cent, is found, it 
is certain that the milk has been watered. 

Bat as refinements in the art of adulteration may have 
taught the addition of solids, such as sugar, boiled starch, 
etc., the next test is to correctly ascertain the amount of but- 
ter. For this purpose, 300 grains of the milk is mixed with 
half its weight, 150 grains, of charcoal powder, previously 
cleaned from dust in a sieve ; the mixture is dried by mod- 
erate heat (from 150° to 160° Fah.), and then placed in a glass 
tube about 2 feet long and of J inch diameter, drawn out 
at its lower end to a narrow opening, which is closed with a 
plug of cotton, to prevent the charcoal from falling through. 
The tube is then suspended in a vertical position, and about 
450 grains of ether, or of sulphide of carbon, is poured in ; 
this will flow out at the bottom, charged with all the dis- 
solved butter. To secure a complete dissolution of the but- 
ter, the ether is poured back through the charcoal in the tube 
once or twice, and finally 450 grains pure ether is added in 
small portions, to wash away the remaining butter-charged 
ether ; and at last a mixture of 1 part ether and 3 parts alco- 
hol is passed through. All these fluids are collected to- 
gether and evaporated in a porcelain dish, and the butter 
obtained is measured by weight. It should not be much 
less than from 3J to 5 per cent of the milk employed ; for 300 
grains of milk, it should be from 10 to 15 grains. But milk 
will vary as to butter perhaps more than as to other ingre- 
dients ; and it may be considered certain that a proportion of 
butter of 3 or even 2i per cent indicates certainly that the 
milk has been skimmed, while a proportion of 3 per cent 
leaves it doubtful whether the milk is pure or has been tam- 
pered with. 

When the amounts of water and butter in the milk are 
found to be normal, it is scarcely necessary to ascertain those 
of the casein and milk sugar, the tests for which are not so 
simple. The quantities should be nearly 4i per cent of 
casein and 4 per cent of milk sugar. The other ingredients 
are chiefly calcium phosphate, 33, and potassium chloride, 
014 per cent ; and phosphates of magnesium and iron, with 
chloride of sodium, are each present in quantities of 04 per 
cent or less. 

It is evident that, if adulterants have been added to con- 
ceal the dilution with water or the skimming, the above de- 
scribed analysis will show them, either by an excessive 
quantity of dry residue or by a deficient quantity of butter. 



THE ANALYSIS OF COW'S UILK, 

The universal complaints as to the quality of the milk sold 
in cities, which is almost universally diluted with water, 
make the diffusion of knowledge on the subject of great im- 
portance to the public health. 

There is an instrument used called a lactometer, which is 
nothing but an hydrometer, such as is used to sscertain the 
strength of distilled liquors, etc. ; but for use in milk it is 
specially graduated from 1,000° to 1,050° or thereabouts, and 
it indicates the specific gravity of water, in which it sinks 
deepest,atl,000°,andthat of the heaviest milk at 1,032°. The 
specific gravity of milk may vary from 1,036° to 1,032° ; if it 
is less than 1,026°, it is certainly diluted with water, and if 
above 1,033°, it has been thinned of its cream, as the pre- 
sence of cream makes the average gravity of the milk lighter. 
Therefore, if milk is skimmed and watered both, the lacto 
meter gives no satisfactory indication ; and it is surprising 
that the instrument has not been rejected by practical per- 
sons long ago. 

Unfortunately, there is no test by which the quality of 
milk can at once be correctly determined. The comparative 
transparency may be considered to be a better test than the 
gravity, as it will show if the milk has been skimmed, as 
well as if it has been diluted with water, but its indications 



DANOEBOUS PLAYTHINGS. 

Another factory for the manufacture of toy torpedoes has 
exploded. The circumstances of the disaster are of no mo- 
ment to any one except the unfortunate victims, and the 
owner, who is fortunate in escaping similar mutilation. Not- 
withstanding the average boy's devotion to snap and bang, 
it may be questions d whether the pleasure afforded by play- 
things of the explosive sort is anything like a sufficient re- 
compense for the risk attending their production, storage, 
and use. It has been suggested that the sale of such things 
should be prohibited and their possession made punishable 
by fine. The suggestion is sensible and timely. The Cen- 
tennial year, with its intensifications of Fourth of July fervor, 
IS upon us, and the popular demand for fireworks threatens 
to be excessive. It would be a good thing for the country at 
the beginning of its second century to put away such child- 
ish things, and adopt a less dangerous mode of manifesting 
the spirit of jubilation, political or other. Surely our inven- 
tors ought to be able to devise a simple contrivance to serve 
as a substitute. It is worth trying for, as a public benefac- 
tion as well as for the millions that are in it I 



The lagging of steam pipes was lately considered by the 
Sodete IndustritUe de Mulkouse, France. The president, M. 
Forey, acknowledged that cork was a good non conductor of 
heat, but it was costly. The most eflScacious covering, says 
M. Forey, consists of straw laid lengthwise, about 1 inch 
thick, round the steam pipes, tied with string, and covered 
with tarpaulin or cloth tarred after fixing. 
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IHFBOVED VEBXICAL WOOS-BOBINO MACHINE. 

We recently published an engraying and description of a 
wood-boring machine of English manufacture. The appa- 
ratus was a good representation of superior English work- 
manship, and therefore the improvements included in its con- 
struction may be fitly contrasted with those embodied in the 
latest similar machine of American make, of which we now 
give an excellent engraving. The points of difference show, 
we think, a preponderance of advantages on the side of 
our own production, of which the reader can judge for him- 
self by comparing the description of 
the English machine already published 
with that which follows : 

The American has a frame strongly 
constructed of a hollow column, heavi- 
ly braced by I-shaped web ribs, and a 
broad base, well calculated to resist 
jarring and trembling. The table is 
also strongly made, and is adjustable 
to any angle or position. It can be 
raised and lowered by means of a rack 
and pinion, turned on its axis, and can 
be tightened at any length by a simple 
turn of the handle, which closes a long 
split bearing. The table proper can be 
inclined at different angles, and the up- 
per part may be moved out or in, re- 
volved, and adjusted. A cone pulley of 
three steps enables the operator to run 
the machine at three different speeds,f or 
large, medium, or small sized machine 
augers. It has a commodious self-re- 
turning treadle, which requires very 
little power to bring the auger bits to 
the necessary depth. 

Holes can be bored , at any angle, from 
I of an inch to 8 inches diameter, and 
from I of an inch to 12 inches depth. 
An adjusting stop on the connecting 
rod gages the depth of the hole. The 
rests on the table can be adjusted for 
straight, square, oval, circular, and 
bent work. The idler pulleys (which 
are frequently a source of trouble in 
such machines) do not need re-adjust- 
ing for different bights of the counter- 
shaft from the machine. The manu- 
facturers direct special attention to the 
facility with which a number of holes, 
with variations of angle, can be accu- 
rately bored. In the slots of the radius 
brace one or two stops can be inserted 
in such a way that the table can be 
swiveled from a horizontal plane to 
either side ; and, as the table slides for- 
ward and back ward, and can be turned on 
its axis, it is obvious that, in a piece of 
timber, a number of holes can be bored 
which differ in angle and place without 
moving the work about. The machine 
is adapted for boring short as well as 
long pieces of material, and will do the 
work, it is claimed, with great ease and 
rapidity. The countershaft with cone 
pulley, as shown in the engraving, may 
be set on the same tloor with the ma- 
chine, or attached to the ceiling, so that 
the belt may pass from either side, in 
an inclined direction or perpendicular- 
ly. The tight and loose pulleys are of 
9 inches diameter, 3^ inch face, and 
should make 250 revolutions per minute. 

The machine obtained the first premium at the Cincinnati 
Industrial Exposition. 

Patent applied for through the Scientific American Patent 
Agency. For further particulars address the manufacturers, 
Messrs. Bentel, Margedant & Co., Hamilton, Ohio. 



and in their sides grooves are formed to receive the ends of 
the panes of glass. On the under side of the top and on the 
upper side of the bottom are fastened small strips, which 
also have grooves to receive the edges of the glass, and be- 
sides serve to brace the posts in position. The top is also 
attached to the posts by screws, and by removing it the glass 
may be easily disengaged, the doors which are hinged to the 
rear part of the bottom taken off, and the whole case thus 
separated into several portions. The device thus constructed, 
it is claimed, may be more cheaply and easily made than 
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IHFBOVED SHOW CASE. 

There exists, at the present time, among those who pur- 
pose exhibiting goods at the coming Centennial, an increas- 
ing demand for simple and portable de- 
vices adapted to holding articles while 
displaying the same to good advantage. 
It is probable that there will be a very 
large number of small exhibits, in ihe 
shape of the handiwork of individuals 
or of specimens and samples of va- 
rious productions, which must be well 
protected from possible handling. For 
neat show cases, after the style of con- 
struction of that here illustrated, there 
should be a ready market, as many ex- 
hibitors will find it no small conve- 
nience to be able to box up their show 
cases with their goods, and thus be as- 
sured that their display will be well se- 
cured and arranged. 

The advantages of the invention, which is represented in 
perspective in Fig. 1, are that it is composed ol a number of 
easily detachable pieces, which allow of its being packed 
into small compass, and which, when set up, form a strong 
case, the joints of which cannot work loose through the_ef- 
fects of dampness. 

As shown in the sectional views, Figs. 2 and 3, the 
posts, A, are attached to the bottom of the case by screws. 



VERTICAL WOOD-BORING MACHINE. 

those not constructed to take apart. The case may be made 
of any shape — upright, octagon, or round. The posts and 
strips can be produced in long pieces, like molding, and po- 
lished and finished before being cut. The bottom may be 
molded with a " frizzer," and the top made with machinery 
similar to that used for manufacturing sashes. The case 
may be taken ai)art and cleaned or repaired without disturb- 
ing the contents. If preferred, instead of screws being 
used to connect the top and bottom to the posts, poles may 
be made through the latter, and bolts passed through and 




HASENBITTER'S SHOW CASE. 

set up with fancy nuts outside. This would give a still 
stronger joint. 

Patented August 31 , 1875. For further particulars regarding 
sale of patent or portions of same, address the inventor, Mr. 
Robert H. Hasenritter, Hermann, Gasconade county. Mo. 



An alloy for locomotive whistles which will give a good 
clear sound is made of copper 80 parts, tin 18, and antimony 3. 



Stick to Yoar Boslneis. 

There is nothing which should be more frequently im- 
pressed upon tke minds of young men than the importance 
of steadily pursuing some one business. The frequent 
changing from one employment to another is one of the most 
common errors committed, and to it may be traced more than 
half the failures of men in business, and much of the dis- 
content and disappointment that render life uncomfortable. 
It is a very common thing for a man to be dissatisfied with 
his business, and to desire to change it for some other, 
which, it seems to him, will prove a more 
lucrative employment ; but in nine cases 
out of ten it is a mistake. Look round 
you, and you will find among your ac- 
quaintances abundant verification of our 
assertion. 

Here is a young man who commenced 
life as a mechanic, but from some cause 
imagined that he ought to have been a 
doctor ; and after a hasty and shallow 
preparation, he has taken up the saddle 
oags only to find that work is still work, 
and that his patients are no more pro- 
fitable than his work bench, and the oc- 
cupation not a whit more agreeable. 

Here are two young men, clerks ; one 
of them is content, when his first term 
of service is over, to continue a clerk 
till he shall have saved enough to com- 
mence business on his own account ; the 
other can't wait, but starts off without 
capital, and with a limited experience, 
and brings up, after a few years, in a 
court of insolvency, while his former 
comrade, by patient perseverance, comes 
out at last with a fortune. 

That young lawyer, who became dis- 
heartened because briefs and cases did 
not crowd upon him while he was yet 
redolent of calf-bound volumes, and 
had small use for red tape, who con- 
cluded he had mistaken his calling, and 
so plunged into politics, finally settled 
down into the character of a middling 
pettifogger, scrambling for his daily 
bread. 

There is an honest farmer who has 
toiled a few years, got his farm paid for, 
but does not grow rich very rapidly, as 
much for lack of contentment mingled 
with his industry as anything, though 
he is not aware of it. He hears the won- 
derful stories of California, and how 
fortunes may be had for the trouble of 
picking them up : mortgages his farm 
to raise money, goes away to the land 
of gold, and, after many months of hard 
toil, comes home to commence again at 
the bottom of the hill for a more weary 
and less successful climbing up age in. 
Mark the men in every community 
who are notorious for ability and equal- 
ly notorious for never getting ahead, 
and you will usually find them to bo 
.. ■ ~ those who never stick to any one busi- 

ness long, but are always forsaking their 
occupation just when it begins to be 
profitable. 

>• • Young man, stick to your business, 

It may be you have mistaken your call- 
ing ; if so, find it out as quick as possi- 
ble, and change it ; but don't let any uneasy desire to get 
along fast, or a dislike of your honest calling lead you to 
abandon it. Have some honest occupation, and then stick to 
it ; if you are sticking types, stick away at them; if you are 
selling oysters, keep on selling them ; if you are at the law, 
hold fast to that profession ; pursue the business you have 
chosen, persistently, industriously, and hopefully, and if 
there is anything of you it will appear and turn to account 
in that as well as or better than in any other callicg ; only, if 
vou are a loafer, forsake that line as speedily as possible, 
for the longer you stick to it, the worse 
it will " stick '■ you. 

Animal Intelllsence. 

A retriever dog, whose owner was 
working in the garden of the Bath In- 
stitution, lately killed a favorite cafc,a 
frequenter of the same grounds. Hav- 
ing committed the unprovoked murder, 
the dog deliberately took the cat in his 
mouth, carried it some distance, dug a 
deep hole behind some bushes, and, after 
depositing the cat therein, carefully re- 
placed the earth ; and had he not been 
observed, there would have been no evi- 
dence of the crime. Shortly after, the 
dog lost his life by poison, probably a 
penalty for the offence. 

In the neighborhood of Bath, a gentleman possesses a pair 
of carriage horses, one of which evinces more than ordinary 
intelligence when his own ends have to be served. If the 
horse hearn, even in the distance, the vei'y first movement of 
a mowing machine, he connects the sound with fresh grass, 
and at once taps with his hoof at the boarding of the stall to 
summon the coachman for a supply. At first this is done 
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gently, but if time pagses he imperatively demands atten- 
tion, or it is doubtful if the stable would contain him. The 
coachman lives adjoining the stable, and, much to his discom- 
fort, the horse sometimes has imaginary wants during the 
night, and repeats the some process ; and at whatever hour 
this occurs, the coachman is under the necessity of getting 
up to attend to him. — NatuTC. 



SCIENTIFIC AND FBACTICAL INf OBUATION. 



SOUND MADE VISIBLE. 

A sound writer, called an opeidoscope, is a new invention, 
On the end of a two inch tube is pasted apiece of thin rubber 
or tissue paper. In the center of this is fastened a piece of 
looking glass, one eighth of an inch square. Hold this end 
in the sun and the other end in the mouth, and sing or speak 
in it. The ray of light reflected from the mirror falling a 
white surface describes curves and patterns differing for 
fvery pitch and intensity, while the same conditions give 
uniform results. 

BROMOFORM IN COMMERCIAL BROMIKE. 

lleyman found a specimen of bromine to be contaminated 
with 10 per cent of some foreign substance boiling from 176° 
to 339° Fah. He found it to consist largely of bromoform, 
and he recommends to test every specimen of bromine for 
bromoform. Too small a percentage of bromine in water 
saturated with bromine (us well as the characteristic odor of 
bromoform, which is particularly strong when the bromine 
is mixed with a solution of iodide of potassium), and the sep- 
aration of iodide, which can be decolorized by hyposulphite 
nf soda, are sure proofs of the presence of bromoform in 
bromine. 

I'HIISl'INU INK THAT CAN BE liLEACHEI). 

The ordinary printing ink, as our readers well know, is 
mide from the finest kind of carbon, namely, lamp black, 
mixed with oil, and is proof against air and all bleaching 
ageiits. The only method by which it can be removed from 
the paper on which it has been printed is mechanical. In 
the manufacture of white paper from old newspapers, the 
difficulty of removing the ink is considerable. We learn 
from Dingler's Journal that Kircher and Ebner have invent- 
ed a new kind of iron ink for printers' use, which resem- 
bles our writing inks. Iron is dissolved in some acid, such 
as sulphuric, muriatic, or acetic, and one half of the solution 
oxidized by nitric acid, after which the two portions are 
mixed and the black proto-sesquioxide precipitated by means 
ot soda or potash. This precipitate is filtered out, well 
washed, and mixed with equal parts of a solution of tannic 
and gallic acids, which produces a beautiful blue black or pure 
black pigment. This pigment is well washed and dried, and 
tben mixed with linseed oil varnish, forming an excellent ink 
for letter press as well as for lithography, wood cuts, and steel 
and copper plate printing. 

Paper printed with this ink can be bleached by putting it 
into a bath of pure water to which 10 per cent of caustic 
soda or potash has been added. It is left there 24 hours ; 
then put into a rag engine, cut fine, the pulp thrown on a cloth 
and aUow to drain, washed with clean water to which 10 
per cent of hydrochloric, acetic, or oxalic acid has been add- 
el, digested 24 hours, and again used for making paper. 

IITDROSULPHITE OV SODA IN THE INDIGO VAT. 

Dr. Reimann, in his Farber Xeitnng, gives the following ac- 
count of his observations on the use of the new hydrosul- 
phite of soda indigo process, during his tour through Bel- 
gium. At Verviers it is in successful use, effecting a large 
saving of indigo. In Simonis's dye house, 12 lbs. of indigo 
are saved on every 40 lbs. Peltzer has had like success. 
The only disadvantage is that the process is patented in 
France, Belgium, and the te/ms on which the patentees al- 
low dyers to use it are exorbitant. It has not been patented 
in Germany, and dyers there are free to make use of it, reap- 
ing the whole advantage without any expense, and yet it 
seams not to be in use there. 

CAVING 01)' A GOAL MINE. 

At Wilkesbarre, Pa., recently, the walls of a large coal 
mine caved in. Fortunately the miners were notified of ap- 
proaching trouble, and all escaped. Huge boulder are said to 
have been thrown out of the mouth of the tunnel by the 
compressed air as if they had been pebbles, and the shock of 
the crash was like an earthquake. The hollow chambers re- 
echoed the dismal sounds, and, taken altogether, the scene 
was one calculated to intimidate the heart of the hardiest 
miner in the land. 



A OEOHETBICAL FBOBLEM. 

A correspondent recently proposed a neat little geometri- 
cal problem, which has been investigated with interest by 
several correspondents. We give the problem and solution 
in full. 

Problem. — A square being given, it is desired to draw a 
circle passing through an arch and tangent to the two oppo- 
site sides. 

Let A B C D be the square, and let the circle be required 
to pass through the angle, C, and be tangent to the sides, A 
D and AB. Draw the diagonal, CA ; it is Evident that the 
center must be in this line, as every point in it is equidistant 
from the sides, AD and A B. ' Draw a line perpendicular to 
AC, and produce it until it intersects, through 0, the pro- 



W^taere to Look for Arsenic In Gaseo of PolHOnlns. 

Observations of great toxical importance have lately been 
made by Scolosuboff {Sue. Ch. August, 1875) with reference to 
the distribution of arsenic in the tissues of animals in cases 
of poisoning. Contrary to general belief, he finds the arsenic 
specially condensed in the nervous tissues. The experiments 
were made with dogs, rabbits, and frogs. Dogs bear large 
doses of arsenic readily, taking without difficulty fifteen to 
eighteen times the quantity which, weight for weight, would 
be fatal to man. A bulldog took for thirty-four days gradu- 
ally increasing quantities of sodium arsenite in his food, 
rising from 0'075 grain to 2 '2 grains a day. The results of 
the poisoning were acute and quite marked. Calling the 
amount of arsenic feund in 0'22 lb. of muscle 1, that in the 
same weight of liver was 1 08 ; brain, Hfi'.'i ; spinal cord, 37"3. 
A (log of 34 J Ib.s. weight was killed by .subcutaneous injection 
of sodium arsenite, in 17 hours. The arsenic from the brain 
gave a decided reaction, that from the spinal cord was less, 
while in the liver and muscles only traces could be detected. 




longatioDS, AE and AF, of AD and AB. We have then a 
triangle, FAE, of which the sides, AF and AE, are equal, 
and in which we have only to inscribe a circle, according to 
the well known rule of bisecting the sides. The line, AC, 
bisects already the right angle in A, and by bisecting the 
angle at F, by the arcs at G, drawn from the points, M and 
N, as centers, on the line, F G, we obtain (by [the intersec- 
tion of this line with the line, AC) in H the center of the 
circle, of which HC will be the radius. The circle drawn 
with this radius will of course pass through the angle, C, of 
the square ; and being the inscribed circle of the triangle, 
AEF, it will be tangent to all its sides, and therefore to AD 
and AB, the sides of the square, ABCD. 



AN ADDITION TO THE NEW CHBOHATBOFE. 

KY HENRY MORTON, I'H. 1>. 

Since writing the notice of the new chromatrope which 
appeared in your journal for November 27, I have made a 
modification in one of the disks, which gives a very pleas- 
ing effect and considerably increeses the range of illustra- 
tion of the instrument. 

Taking the disk alrea- 
dy described as illustra- 
ting Dr. Young's theory 
of color, and which con- 
sists of six sections, two 
each of red, green, and 
violet, I stopped them 
out by pasting over the 
glass a piece of black pa- 
per cut out in the man- 
ner shown in the accom- 
panying engraving. The 
letters outside represent 
the colors of the adjacent 
sectors, R for red, etc., and the shaded portions are those 
where the glass is uncovered, the solid black indicating the 
opaque paper. 

When the disk, so prepared, is rotated in the usual way, 
we have the following effect: In the center we have a circle 
of white produced by the union of all three colors ; next to 
this a circle of red, the green and violet being here stopped 
out ; next to this again a circle of yellow produced, by the 
union of red and green, the violet only being here obscured ; 
then a circle of green, then one of blue, then one of violet, 
and lastly one of purple. 

A similar method may be applied to the demonstration of 
the fallacy of Sir David Brewster's theory, which assumes 
red, yellow, and blue as the subjective primaries. 




seconds, while the arrangements will be such that one car" 

rier, if necessary, can immediately follow another. 
» lai » 

Useful Recipes for tbe SIiop, tbe Honsebold. 
and tbe Farm. 

A thin film of tin may be applied to iron wire, to give the 
same the appearance of silver. The wire is first placed in 
hydrochloric acid, in which is suspended a piece of zinc. It 
is afterward placed in contact with a strip of zinc in a bath 
of tartaric acid 2 parts dissolved in water 100 parts, to which 
are added tin salt 3 parts and soda 3 parts. The wire should 
remain for two hours in this bath, and then be polished. 

The following will give a good idea of the relative 
strength of various substances: Made from the best steel, 
a rod i inch in diameter will sustain before breaking 9,000 
lbs. ; soft steel, 7,000 lbs. ; iron wire, 6,000 lbs. ; good iron, 
4,C00 lbs. ; inferior bar iron, 2,000 lbs. ; cast iron, 1,000 to 
3,000 lbs. ; copper wire, 3,000 lbs.; silver, 2,000 lbs. : gold, 
2,500 lbs. : tin,300 lbs. ; cast zinc,160 lbs. ; cast lead,50 lbs. ; 
milled lead, 200 lbs. ; box or locust wood, l,2C01bs. ; toughest 
ash, 1,000 lbs. ; elm, 800 lbs. ; beech, cedar, white oak, pitch 
pine, 600 lbs. ; chestnut and maple, 650 lbs. ; poplar ,400 lbs. 

A useful rule for converting the weight of one metal into 
another is as follows: Wrought iron into cast iron, multi- 
ply by 092S; into zinc, by 928 ; into steel, by 1010; into 
brass, by 1082 ; into copper, by l'144,and into lead, byl'468. 

The following may be used for reckoning the shrinkage 
of castings in inches in a foot, except where otherwise noted: 
In locomotive cylinders, Jj inch ; pipes, i;"girders,beams,etc., 
i in 15 inches; engine beams and connecting rods, jr in 16 
inches; in large cylinders, say of 70 inches diameter, 10 feet 
stroke, the contraction of diameter is f inch at top ; i at bot- 
tom ; in length ^ in 16 inches. In thin brass, the shrinkage 
is ^ inch in 9 inches ; in thick brass, ^ in 10 inches ; in zinc, 
i in a foot; in lead, ^\, ; in copper, same; in bismuth, -^^; 
and in tin, ^^.^. 

Molesworth gives the following rules for warming and 
heating buildings by steam: When the external tempera- 
ture is 10° below the freezing point, in order to maintain a 
temperature inside of 60°, one superficial foot of steam 
pipe is needed for each 6 superficial feet of glass in the 
windows ; the same for every 6 cubic feet of air escaping for 
ventilation per minute ; the same for every 120 feet of wall, 
roof, or ceiling ; 1 cubic foot of boiler is required for every 
3,000 cubic feet of space to be heated. A one horse 
power boiler is sufficient for 50,000 cubic feet of space. 

An easy way to drive screws into hard wood is to file a flat 
about I inch long on the side of the screw beginning at the 
point. This cuts the wood and forms a thread in the same 
way that a tap does. The screw follows and holds well. 

Dies for use in stocks should be made as follows : Supposing 
the dies to be for use on bolts of an inch diameter, first fit 
them to the stocks, then place between the faces a piece of 
j^ inch steel ; fasten the whole in the stocks and drill a 
hole the proper size for a tap of the correct pitch, but 1| 
inches in diameter. Then tap the hole with a 1^ hub or tap 
having a thread on it of the requisite pitch, taking care to 
give the dies a full thread ; then cut out the clearance places, 
etc. Dies made thus will cut steadily, easily, and true, and 
are not liable to break. The advantage of this plan is that the 
dies will cut in the center of their width, the sides of the 
threads serving as a guide at the very first cut taken, which 
would not be the case were they cut by an inch hub or tap. 



Pneumatic Teleerapb Tubes. 

The Western Union Telegraph Company is about to lay 
pneumatic tubes between the main office of the company and 
the Broad Street office in this city. Already the pipes and 
valves have been completed, and the engine is under way. 
If the weather proves favorable, it is the intention to have 
the tubes in working order by January 1, 1876. There will 
be two tubes, each of which will consist of a lead pipe hav- 
ing 2^ inches inside diameter, encased in iron pipe having 
an interior diameter of 3 inches, the latter being designed as 
a protection to the lead. The cylinders of the air pumps for 
compressing and exhausting the air in the tubes have a di- 
ameter of 35 inches. Messages from the main office will be 
dispatched by means of compressed air, through one of the 
tubes, while those to be returned to the central office will 
pass through the other tube by exhaust air, the engine, 
pumps, and valves all being placed in the central office. 
The carriers are made of gutta percha, covered with felt 
cloth, the forward end being sufficiently enlarged to fill the 
tube and thus prevent the passage of air in either direction 
beyond tht; carrier. It is estimated that the time occupied in 
sending a message from the central office to the office in 
Broad street, distance about | of a mile, will be about 25 



Condensed Beer. 

Mr. Lockwood describes, in the Journal of the Society of 
Arts, his patent solid or condensed beer. Beer is taken at 
its best condition ; its alcohol is separated and saved by a 
method of gentle distillation in uacuo, and the residue is con- 
densed in a vacuum pan, like milk ; when finished, it is en- 
closed iu hermetically sealed packages, the alcohol first being 
added to it again, and acting as a preservative. The fermen- 
tation, which was present in the beer when it was taken, is 
suspended by the heating, and the condensed beer remains 
sound in this condition, apparently for any length of time, as 
some exists that has now been kept for nearly two years. 
When re-made by adding water, it is not wort, but real beer, 
having all its flavor and alcoholic strength, and lacking only 
effervescence, which can be quickly imparted by reviving 
the suspended fermentation for a short time in order to de- 
velop sufficient carbonic acid gas to give it the required 
briskness ; or it is fit to diink immediately, if charged with 
carbonic acid gas, like aerated water. 

1' Tbe TlmeR" on Senrer Oas. 

The New York limefi gravely objects to the plan of venti 
lating sewers by connecting them with the draft of furnaces 

The remedy is " obviously defective," it avers ; " if for no 
other reason, from the fact that under certain conditions a 
furnace does not bake and thus disinfect this air." 

Consequently " each furnace would be an ingenious ma- 
chine for scattering through the housethemost deadly gases. 
And though, when in full blast, the heat of the furnace 
would destroy their morbific properties, yet on a mild day, 
with a low fire, we should have sewer gas,pure and simple, 
through the whole house." 

For ingenious misapprehension, the paragraph we have 
quoted could scarcely be surpassed. It seems incredi- 
ble that one could be so dull as to suppose that an emi- 
nent " scientific authority " would propose to supply our hot 
air chambers from the sewers ; but the Times seems to have 
achieved that distinction : which shows how needful it is to 
be explicit in making even the most simple and self-evident 
propositions. Had the high scientific authority taken the 
precaution to stipulate that the sewer gas should pass into 
the fire and not into the air pipes, the opposition of the 
Time-imight not have been aroused. 
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lUFBOVED SCBOLL SAWINO MACHINE. 

Another one of those small and comparatively inexpensive 
machines, which are so useful to amateurs and for general 
light woodworking purposes, is illustrated- in the annexed 
engraving. It is a new foot-power scroll saw, the advanta- 
ges of which are principally to be found in an improved and 
simplified construction. 

The table is provided with a horizontal rear extension to 
which the reciprocating saw frame. A, is pivoted. The 
arrangement of the frame will be readily understood from 
the illustration. The connecting screw rod, at its rear end, 
serves to draw the front extremities of the arms apart, 
thus tightening the saw clamped therein. To 
the rear of the extension, a curved arm, B, is 
attached, which carries a plate conveniently lo- 
cated for holding the oil can and necessary tools. 
Arm, B, has a slotted recess at C, which serves 
as a guide for the upper bar of the saw frame. 
A band spring may be interposed between said 
bar and the arm, to assist the upward motion of 
the frame and prevent the contact thereof with 
the upper part of the recess. Beneath the table 
Is a short arm, D, and a slot therein guides in 
similar manner the lower bar of the frame. This 
arm is extended downward and is forked to hold 
the shaft, E, of the gear which receives motion 
from the wheel and treadle shown. A small fly- 
wheel on shaft, E, assists the rotation of the 
same, and the crank disk and rod on the front 
end form the connection with the saw frame, 
and impart reciprocating motion to the same. 
The arrangement of the legs with the table is 
obvious from the illustration, and forms a rigid 
and substantial support. The machine is adap- 
ted for fret sawing, and for the cutting out of 
brackets and similar ornamental wooden arti- ^ 

cles. 

Patented through the Scientific American Pa- 
tent Agency. For further information relative 
to sale of royalties or of patent, address the in- 
ventor, Mr. Jerome H. Plummer, 1,276 Pacific 
street, Brooklyn, N. Y. 



allows of easy resetting to the same inclination at any future 
time, as when using a new file or another comer of the same 
tool. 

By some changes in a part of the dev!ce,this guide is made 
applicable to circular saws, in which case the guide rods, 
sliding in the grooves of the clamp,are made of proper curve. 

The invention is quite simple ; and we believe it will prove 
a very useful and handy implement for mechanics, since by 
its aid the not very easy operation of saw-filing is greatly 
simplified. In fact it is only necessary to set the guide at 
the proper pitch aiid bevel, and leave an apprentice or boy 
to do the manual work. 



ret was then put in, and off went the rat again, until he 
sprang clear out of the flush box. One length of the cable 
was thus safe, and the same operation was commenced with 
the other ; but the rat stopped short a few yards from the 
pipe, and boldly awaited the approach of the ferret. A sharp 
combat ensued, but after sundry jerks at the string the com- 
batants separated, the rat making for the other extremity of 
the pipe, carrying the string through and relieving the in- 
spector from his anxiety. 



Activity Is Not Alnraya Enerey, 

There are some men whose failure to succeed 
in life is a problem to others, as well as to them- 
selves. They are industrious, prudent, and eco- 
nomical ; yet after a long life of striving, old 
age finds them still poor. They complain of ill ■^~-, 

luck. They say fate is ali^iys against them. But 
the fact is that they miscarry because they have 
mistaken mere activity for energy. Confounding ~ 

two things essentially different, they have sup- 
posed that, if they were always busy, they would 
be certain to be advancing their fortunes. They have for- 
gotten that misdirected labor is but a waste of activity. The 
person who would succeed in life is like a marksman firing 
at a target ; if his shots miss the mark, they are a waste of 
powder. So in the great game of life, what a man does must 
be made to count, or it might almost as well have been left 
undone. Everybody knows some one in his circle of friends, 
who, though always active, has this want of energy. The 
distemper, if we may call it such, exhibits itself in various 
ways. In some cases the man has merely an executive fa- 
culty, when he should have a directive one ; in other lan- 
guage, he makes a capital clerk , for himself, when he ought 
to do the thinking of the business. In other cases what is 
done is not done either at the right time or in the right way. 
Energy, correctly understood, is activity proportioned to the 
end. 




IHFBOVED SAW FILE QUIDE. 

The annexed engraving represents a new apparatus for 
guiding the file, during the operation of filing saw teeth, 
iu such a manner that exactly the same 
pitch and bevel shall be imparted to each 
tooth. This is done by suitable indicating 
devices below described, which also admit, 
on the saw being refiled, of forming the 
teeth with the same pitch and bevel as in 
the beginning. 

The saw is secured in a wooden clamp as 
shown, and held in a vise. The clamp has 
grooves on each side and extending its en- 
tire length, these serving as guides for rods 
on the lower part of the frame or saddle, A. 
The latter may be freely moved along the 
grooves, and is by them maintained in uni- 
form position as regards the saw. 

The sliding frame holds a graduated cir- 
cle, B, by means of lugs on one side and a 
set screw, C, on the other. The guide rod, 
D, passes through apertures in the circle as 
shown. It will be seen that the latter can 
be adjusted so that any mark on its peri- 
phery coincides with a fixed mark on the 
frame, and thus the file, which is connected 
with guide rod, may be set so as to impart 
any desired bevel to the teeth, this being 
denoted by the graduations on the circle. 
The file is supported in the arms attached 
to the guide rod, its end being inserted in a hole in one and 
a screw clamp holding it to the other. By loosening the 
screw, the file may be turned so as to give any desired pitch 
to the saw teeth. At E is an indicator of simple construc- 
tion, which shows the pitch at which the file is se1;,and thus 



FLTTUIiEE'S SCBOLL SAWING MACHINE. 

Patent now pending through the Scientific American Pat- 
ent Agency. For further information, address the inventor, 
Mr Elias Roth, New Oxford, Pa. 



Neiv Vme for Rata. 

Rats are not generally supposed to be of any particular use 
in the economy of Nature, unless it be to eat up refuse, make 
a noise, or haunt the subterranean cavities of large cities. A 
telegraph inspector in England has, however, upon a recent 
occasion, proved that the rat as an operator in case of broken 
wires may be turned to good account. It was necessary, 
says the Popular Science Monthly, to overhaul a cable of 
wires inclosed in iron tubes. A certain length of the cable 
had to be taken out of the tube, and the men commenced 
hauling at one end, without having taken the precaution to 
attach to the other a wire by which it might be drawn back 
after inspection and repairs. The question arose how the 
cable was to be restored to its proper place. The inspector 
invoked the aid of a rat catcher, and, provided with a large 
rat, a ferret, and a ball of string wound on the Morse paper 




BOTE'S SAW FILE OTTIDE. 

drum, he repaired to the opening in the tube. The flush 
boxes were opened, and the rat, with one end of the string 
attached to his body, was put into the pipe. He scampered 
away at racing pace, dragging the twine with him until he 
reached the middle of the pipe, and there stopped. The fer- 



Tbe Electro-niaenetlc Mallet. 

Dr. Edwin T. Darby, in a paper read before the Pennsyl- 
vania State Dental Society, states that the priority 
of invention of this useful implement belongs to 
Dr. William Q. A. A. Bonwill ; but a contest is 
pending between this gentleman and Mr. George 
F. Green, who claims the priority. The practi* 
cal uses and value of the instrument are set forth 
by Dr. Darby as follows : 

" It is purely automatic in its action. Its power 
or force is entirely distinct from anything phy- 
sical or individual, except the will of the operator 
and the touch of his educated finger. No more 
physical force is required to manage it than would 
guide a pen or hold a pencil. The dentist may 
stand or sit at his chair hour after hour, at. d feel 
no greater fatigue than would naturally result 
from restrained position or concentrated thought. 
One who has not used it, tior become thoroughly 
accustomed to it, can little understand the vast 
amount of physical force others are saving them- 
selves by its use. It was my fortune to obtain 
one of the first, nearly or quite four years ago ; 
and although great improvements have been 
made upon it since, I look back upon those four 
i^ years of comparatively active duty, feeling that 

J I should at times have given way, and perhaps 

been obliged to abandon my practice, but for the 
^ assistance which the electric mallet has rendered 

7 J me. So great is my appreciation of it, and so 

^ confident am I of its great value, that I fear, were 

^ I obliged to discontinue its use, I should fall far 

below that standard which, as we justly claim, 
should characterize the operators of the present 
, day. 

" Nor is a labor-saving instrument only : it is a 
time- saving invention. Seneca taught that time is 
the only thing of which it is a virtue to be cove 
tons. Too lightly, as a rule, do we estimate the 
value of time in our operations ; our field for use- 
fulness is limited. Our course or stadium has its 
bounds at no distant future ; and he who is most 
successful, who accomplishes most for himself 
and for those who seek his services, is he who 
knows best the value of each moment, and systematizes his 
work and adds to his appliances such things as help him 
to expedite his operations — never sacrificing quality for 
quantity, excellence for rapidity. The length of time le- 
quired to thoroughly pack the gold in most cavities is 
lessened at least one half by the aid of the electric mallet I 
profess not to have acquired that degree of manipulative 
skill that enables me to fill all cavities with lightning - 
like rapidity, but in the great majority of instances one 
eighth of an ounce of foil can be thoroughly consolidated in 
from 60 to 70 minutes. The inventor, I believe, professes to 
do the same in 30 or 40 minutes. The instrument when in use 
makes more or less noise, and the sensation upon the tooth 
is peculiar, and suggests pain, if it does not actually produce 
it. One of the best arguments in proof of its painlessness is 
the fact that our patients not unf requently go into a deep sleep 
and awake to find the operation nearly or quite completed. 
The blow produced by the electric mallet is sharp and quick, 
and does not jar the tooth like the hand mallet or the Snow 
and Lewis automatic. Theoperatormust be skilled in its use, 
otherwise he may allow the mallet to strike 
the filling several times in the same place, 
whereas but one blow is needed. My own 
experience and observation has been that 
less injury to the tooth and lining membrane 
has followed the use of the electric mallet 
than formerly attended the use of the hand 
mallet or even hand pressure. 

"The instrument as now made requires 
little or no adjusting, and with care may be 
used for years without the least expendi- 
ture for repairs. The total loss per week is 
not more than ten or fifteen cents; and if 
the battery is thoroughly cleansed once in 
ten days, which may take fifteen or twenty 
minutes' time, and can be done just as nice- 
ly by an office boy or student, it is all that 
is required in that direction. I know of no 
better battery than a three or four celled 
Bunsen, with well amalgamated zincs. 
They can be used for years by simple re- 
placing a zinc which may in time become 
eaten, or a carbon which may have gradu- 
ally dissolved. More easily managed than 
steam or water power, electricity has made 
its way into our profession, and is daily 
performing for those who use it a service 
which entitles it to a rank among the most useful of our 
motors." 



Aquafoktis, applied to the surface of steel, produces 
black spot ; on iron, the metal remains clean 



© 1876 SCIENTIFIC AMERICAN, INC. 



January i, 1876.] 



^tmtitU ^mttUm. 



COHFOUNDINO STEAM ENOIKES. 
The controversy as to the possible economy of compound 
engines has been long ago settled ; and *he advantages of 
the additional cylinder and pisto" to oe operated by the 
ateam exhausted from the first engine, have been proved be- 
yond any doubt. But the economy is not derived, as some 
of our correspondents seem to think, from using steam twice ; 
for whether the steac ^«,sses through one cylinder or forty, 
the difference between the pressure of the steam at its en- 
trance to the first cylinder and its final exhaust into the at- 
mosphere is the sole power which the engine can exert. The 
low pressure, larger cylinder added to an engine, while it 
discharges its steam at a lower tension, creates a certain 
amount of back pressure in the first or smaller cylinder ; and 
there is, therefore, no positive gain of power in a compound 
engine. But the larger cylinder enables that little under- 
stood and most important property of steam, its elasticity, 
to be much utilized : so that it may be said that the addition- 
al cylinder is equivalent in result to a very effective cut-off. 



valuable to the manufacturers of gas, either a s an enricher 
or a substitute for coal gas. The time is not very distant 
when a large majority of the gaslight companies now using 
coal exclusively will use some petroleum in connection with 
it to increase its candle power, and to enable them to more 
completely utilize all the gas-making power of coal; but this 
result has been much retarded by the mistaken notion that 
the addition of a petroleum vapor to a coal gas was all that 
was necessary. We speak of this now because the atten- 
tion of the whole gas-making fraternity has just been again 
called to the subject of petroleum gas, in the discussions of 
the American Gaslight Association at its recent meeting in 
New York. 

We know from correspondence with many gas manufac- 
turers in different sections of the country that nothing but a 
fear of being drawn into large expenditures for new plant, 
without positive guarantee of success, prevents the introduc- 
tion of petroleum gas. We have' no axe to grind in fur- 
thering the interests of any special process, but for the benefit 



ever. He says he has been to Vermont and learned the art 
completely. He suggests that $5,000 shall be deposited by 
each party, the winner to donate that amount to some desig- 
nated charitable institution. Now, Doctor, down with your 
ducats. 



A Gastronomic Curiosity. 

^ We daresay that there are 8 great many people who, if 
asked whether they could or would partake of so toothsome 
a dish as a broiled quail on toast once a day for a month, 
would stare at the questioner in astonishment and express an 
earnest desire to be afforded the opportunity. And yet we 
can positively venture the assertion that not one person out 
of a thousand would continue the diet for a fortnight. This 
is not because of the quantity of meat, because any one's or 
dinary dinner aggregates an immensely larger amount, nor 
is it due to a surfeit of one particular kind of food, for roast 
beef might be eaten every day for a year with relish. The 
difficulty lies in the flavor of the meat. Delicious as it is as 
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A great many engines in England have recently been con- 
verted into compound engines, and the methods of doing 
this are numerous, and their merits are widely discussed. 
A novel arrangement, designed by Messrs. J. Bagshawe and 
Son, of Batley, Yorkshire, England, is represented in the 
annexed engraving, and there are several features ia it 
which deserve notice. One is that the change involves the 
addition of a high pressure cylinder, the engine being of the 
condensing type. The cylinder is 13 inches in diameter and 
of 56 inches stroke ; and it is so inclined that its piston is 
parallel with the connecting rod when the crank is exerting 
its maximum power. The old cylinder was 23i inches in 
diameter and of 46 inches stroke. Other advantages claimed 
for this system of compounding are the attainment of great 
steadiness in working, and an almost complete avoidance of 
strain on the foundations. It is stated that, since the addi- 
tional cylinder was added, the engine has been run with no 
caps on the bearings which carry the beam on the pedestal ; 
and no deviation from regularity in working could be detect- 
ed, the two pistons, by their contrary motions, keeping the 
whole engine steady. 



Petroleum Gas. 

The attempt to manufacture a good substitute for coal gas 
from petroleum has been made by at least a hundred differ- 
ent persons within the last five years, as the records of the 
Patent Office prove. That nearly all these attempts have 
been made with no knowledge of the chemistry of gas-mak- 
ing is equally apparent from the processes for which patents 
have been claimed: most of them being based upon the well 
known fact that atmospheric air, when passed through pe- 
troleum, especially the more volatile parts of it, becomes 
saturated with its vapor, and bums readily with a clear 
bright light. Most of these inventors seem to have con- 
cluded that in reaching this result they have produced a sub- 
stitute for coal gas, and their inventions have been pushed 
into the attention of both the consumers and the manufac- 
turers of gas with much energy. We have no desire to con- 
demn their processes, which are excellent in their place, but 
it is a mistake to imagine that a simple carburetted air is 



COMPOUNDED BEAM STEAM ENGINE. 

of the petroleum trade we wish to see the best process 
adopted. This we feel certain must be a process that yields, 
not a vapor — easily condensible and rapidly deteriorating by 
passage through long stretches of pipe — but a fixed gas, not 
more liable to these objections than the average coal gas. It 
must also be a process that utilizes the maximum gas-pro- 
ducing power of the petroleum. The quantity of gas and its 
candle power which it is possible to get from a given quality 
of petroleum can be ascertained with as much exactness as 
the same things concerning a tun of Westmoreland coal, and 
it will be found far easier to reach the maximum in using 
petroleum than in using coal. 

But while seeking in this way for the best process, care 
should be exercised not to adopt one that claims to do too 
much. We have seen statements of the results obtained by 
some processes in which the gas claimed to have been made 
from given quantities of petroleum would actually weigh 
more than the petroleum itself. We should look with dis- 
trust on such processes. 

" There is nothing that succeeds like success," and this is 
the last and best test that should be applied to a petroleum 
gas process. If one can be found already in successful opera- 
tion, which has met and overcome the objections which 
theory forgets but practice discovers, that is certainly the 
best one to adopt. — American Manufacturer. 



Practical Spiritualism. 

Dr. E. P. Miller, an intelligent physician of this city, has 
become an avowed and ardent advocate of th-e " spirituality" 
of the Eddy tricksters of Vermont. The doctor is so certain 
of the heavenly power of one of the Eddy female perform- 
ers that he has publicly offered a challenge or test exhibi- 
tion, under a wager of $5,000, that her "manifestations" are 
genuine, and agrees to leave the matter to the decision of a 
committee of twelve persons, to be mutually chosen by him- 
self and the acceptor of the challenge. Mr. W. Irving 
Bishop, of this city, has accepted the challenge, undertakes 
to prove that the woman is a fraud, and further, agrees to re- 
produce all the "materializations" and " manifestations " 
that she may produce, without any spiritual assistance what- 



an occasional delicacy, if it be eaten daily for ten days or 
thereabouts, it becomes excessively nauseating. The flesh 
seems to acquire a rank and bitter flavor ; and if the diet be 
persisted in, the stomach revolts and rejects the food. Why 
this should be so,we have never heard scientifically explained ; 
but it is probably due to some medicinal effect of the meat 
which shows its results, through regular dosing, just as do 
some kinds of physic, which, if taken once or twice in small 
quantities, are imperceptible to the system, but which, if ad- 
ministered regularly in the same amounts for lengthy 
periods, act powerfully on the constitution. 

Be this as itmay,an individual named O'Donnell, who lives 
in Madison, Ind., has brought himself into notice b? ac- 
complishing the hitherto unparalleled feat (on a wager) of 
eating thirty quails in as many consecutive days, and this 
without any inconvenience or disgust. The case has at- 
tracted some attention from the medical fraternity, and sun- 
dry individuals are making Mr. O'Donnell's marvelous 
stomach the subject of extensive bets. It is now reported 
that he is to undertake the delectable task of repeated and 
prolonged meals of raw oysters and brown sugar : a process 
which might fitly terminate in a gastric malady which 
would annihilate the much abused stomach and its owner at 
the same time. 



milk Diet. 

" I find Dy experience," says Dr. E. N. Chapman, " that 
lime water and milk is not only food and medicine at an 
early period of life, but also at a later, when, as in the case 
of infants, the functions of digestion and assimilation have 
been seriously impaired. A stomach taxed by gluttony, irri- 
tated by improper food, inflamed by alcohol, enfeebled by dis- 
ease, or otherwise unfitted for its duties, as is shown by the 
various symptoms attendant upon indigestion, dyspepsia, 
diarrhoea, dysentery, and fever, wilJ resume its work, and 
do it energetically, on an exclusive diet of lime water and 
milk. A goblet of cow's milk, to which four tablespoonfuls 
of lime water have been added, will agree with any person, 
however objectionable the plain article may be, will be 
friendly to the stomach when other food is oppressive 
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and will be digested when all else fails to afford nourish- 
ment. Of this statement I have had positive proof in very 
many cases. 

"The blood being thin, the nerves weak, the nutrition 
poor, the secretions defective, and excretions insufficient, the 
physician has at hand a remedy as common as the air, and 
as cheap, almost, as water. In it all the elements of nutri- 
tion are so prepared by Nature as to be readily adapted to 
the infant or the adult stomach, and so freighted with heal- 
ing virtues as to work a cure when drugs are worse than 
useless. " 



[For the Scientific American.] 

Expansion and Contraction br Cliange of Teui- 

Iperature under Great Strain. 

It is well known that metals expand or contract by the 
rise or descent of temperature, according to coefficients 
found by careful experiments and laid down in the books ; 
but it appears that the amount of this effect of heat and cold 
can only be correctly determined beforehand in cases where 
the metals are under no great strain of extension or expan- 
sion. If this is the case, a deviation from the accepted coeffi- 
cients must be expected. This has been forcibly illustrated 
in the case of the great steel bridge in St. Louis, Mo., with 
its arches of 500 feet ; calculations and allowances were made 
for expansion and contraction by heat and cold, through a 
range of 140° Fab., and the difference to be expected in the ele- 
vation of the center arch of the upper chord above the City Di- 
rectrix, from the hottest day of summerto the coldest day of 
winter, was calculated to be about 18 inches. Ever since the 
completion of the bridge, the hight of the center piers of the 
top chords of the arches above the City Directrix has been 
noted almost daily, at temperatures which have ranged from 
93° to 15" Fah. ; and it was foimd that, between the tempera- 
tures of July 20 (the hottest day of last summer) and January 
(the coldest day of last winter), there was a difference in 
heat of 100° Fah., and a difference in hight of 0'692 feet, or 
nearly 8)% inches. The actual effect upon the structure, it 
will be observed from this statement, is much less than the 
calculated effect (which, for a variation of 106°, should have 
given a difference in hight of nearly 14 inches) The differ- 
ence is explained to be due partly to the protection afforded 
by the roof of the bridge, and partly to the fact that the iron 
work is painted white, thus lessening the absorption of heat. 

But we observe that, in the case of the Victoria Bridge, at 
Montreal, the expansion in summer and contraction in winter 
is in perfect accord with the calculation ; in this bridge, how- 
ever, the expansion is only longitudinal, and is not counter- 
acted by any strain ; while in the case of the St. Louis bridge 
the expansion has to overcome the immense strain exerted 
by the weight of the structure itself and the load upon the 
arch, which increases as the secant of the angle which the 
chords, drawn from the center, make with the perpendicular ; 
so that for an arch with slight elevation in the center, the 
strain becomes very great, and often surpasses the actual 
weight many times. This strain has to be overcome by the 
expanding iron, and there is no wonder that it cannot fully 
overcome it on the St. Louis bridge, of which the weight is 
very great, the arches being among the longest in the world. 

In constructing the Niagara suspension bridge, the amount 
of extension of the wire cables by heat was taken as the basis 
of a calculation of the amount of sinking of the center of the 
bridge in summer, and its elevation by the contraction of the 
cables by cold in winter, and it was here also found that this 
elevation by contraction was less than the calculation gave 
ground to expect ; for here the material acts under an im- 
mense strain, which counteracts the contraction of the cables 
to a certain extent, in the same manner as the extension of 
he steel arches in St, Louis is counteracted by the strain. 

X. 



wings aie called bloods ; the next quality, prime whites ; af- 
ter which come firsts, seconds, and so on. The tail feathers 
are less valuable. Bloods are rated at from $300 to $250 a 
pound in the wholesale market. The lowest grades fetch 
less than $1 a pound. The quality of the feathers produced 
by tame birds is fully equal to the best collected from wild 
birds, and the general average is much higher. Notwith- 
standing the losses and disappointments incident to a new 
and largely experimental enterprise, ostrich farming has 
been found an agreeable and profitable industry. 



Ostrlcli Farming. 

The cultivation of the ostrich for its feathers is becoming 
quite an important industry in Algeria and also at the Cape 
of Good Hope. A well conducted ostrich farm requires plenty 
of space, proper pasturage, water, and shelter for the birds 
in stormy weather. The principal food given to the young 
is lucern, with thistles and tender herbs, and grasses indi 
genous to the country. Old birds are fed on more matured 
shrubs and plants, the leaves of which they strip off with 
their beaks, and also on Indian corn. A healthy bird a week 
old is worth $50 ; at three months it is worth $75 ; and at six 
months or more, $150. Feathers are plucked from the os- 
trich when a year old, and each year's crop is worth about 
$35. At five years, the breeder begins to pair his birds, each 
yielding from eighteen to twenty -G.ve eggs in a season. An 
ostrich chick is about the size of a small barnyard fowl, and 
Ijegins to pick up food as soon as hatched. In spite of its 
bad reputation, the ostrich is found to be an exemplary pa- 
rent, both the cock and hen sitting on the eggs, turn about. 
It is said that, when a nest full of eggs has been laid, the old 
birds invariably place one or two of theiu outside the nest, 
to be reserved as food for the chicks when hatched. They 
are thus frequently given a fair start in life, in a state of 
nature, miles away from a blade of grass or other food. In 
confinement it has not been found necessary to make such 
provisions for the chicks, as they thrive excellently well on 
tender herbs. The young ostriches are generally tame, and to a 
certain extent tractable ; but as they grow old they are apt 
to evince a sourness of temper anything but agreeable to 
those who have them in charge. As they are liable to sud- 
den fits of jealousy, resulting in furious conflicts, the old 
birds have to be kept in separate paddocks surrounded by 
wire fencing. 

As the feathers are picked, they are sorted according to 
their quality and purity of color. The pure whites from the 



Spontaneous Combustion of Coal. 

In his address recently delivered to the Newcastle-on- 
Tyne Chemical Society, the president, Mr. Pattinson, made 
the following observations on the subject of the spontaneous 
combustion of coal in ships : "There has lately been a con- 
siderable increase in the number of cases of fire arising from 
this cause. From statistics collected by Mr. R. Cooper Run- 
dell, and given by him in a report to the Underwriters' Asso- 
ciation of Liverpool, it appears that, taking the number of 
vessels carrying upwards of 500 tuns of coal which have 
sailed from the United Kingdom for ports south of the equa- 
tor during the first nine months of the years 1873 and 1874, 
the number of casualties from spontaneous combustion was 
23, or about 2 per cent of the total number of vessels, in 1873, 
and 50, or about 4 per cent, in 1874. The statistics further 
show that the fires are not confined to one kind of coal, but 
have occurred in most, if not all, kinds exported from all 
parts of the United Kingdom. The theory which attributes 
spontaneous combustion to the presence of pyrites in the 
coal is consistent with the re3ently increased number of cases, 
if we consider that, owing to the extraordinary demand for 
coals and the high price of labor, the coals were more likely 
to be shipped without being so carefully freed from brasses 
or iron pyrites in later years than they were formerly. On 
the other hand, Richters has pointed out that, in the kinds 
of coal he experimented with, the coal which contains most 
pyrites is not that which is most liable to spontaneous com- 
bustion ; and his researches have shown that atmospheric air 
is rapidly absorbed by coal, and that the oxygen thus ab- 
sorbed probably afterwards combines with the organic con- 
stituents forming carbonic acid and developing heat. In all 
probability the heat which gives rise to spontaneous com- 
bustion is developed both by the oxidation of iron pyrites as 
well as by the oxidation of the carbonaceous constituents of 
the coal ; and that in the holds of vessels, where large car- 
goes of coal lie unventilated, or but imperfectly ventilated, 
this heat accumulates, and may ultimately be high enough 
to set fire to the cargo. The whole subject requires further 
investigation, and the royal commission now formed will, 
no doubt, not only elicit valuable information as to the causes 
of these sad disasters, but also suggest means of preventing 
them." 
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Every Employer should present his workmen and appren- 
tices with a subscription to the Scientific American for the 
coming year. 

Every Mechanic and Artisan whose employer does not 
take the Scientific American should solicit him to subscribe 
for 1876. 

Now is the time- for old subscribers, whose subscriptions 
expire with the year, to renew. 



Now is the time for new subscribers to send $3.20 and com- 
mence with the new year. 



Now is the time for forming clubs for the new ypar. 

It will pay B.nj one to invest $3.20 for himself, his sons, or 
his workmen, for one year's subscription to the Scientific 
Ambkicak. 



It is easy for anyone to get ten subscribers at $2.70 each, 
and for his trouble obtain the splendid large steel plate en- 
graving, " Men of Progress," worth $10. 

It is easy for any old subscriber to get a new one to join 
in taking the paper. 

It is no more trouble to remit $6.40 for two subscribers 
than $3.20 for one. The sender gets a copy of Science Re- 
cord, or of Wrinki^es and Recipes, as he may prefer, for 
his trouble. 



If any one wishes specimens of the paper to examine be- 
fore subscribing, tell him to write to the publishers, and en- 
close 10 cents, and it will be sent to him by return mail. 

If handsome name lists and prospectuses are wanted to 
assist in obtaining subscribers, send to the pulilishers of this 
paper. 

Binding- — Subscribers wishing their volumes of the Set 
entific American bound can have them neatly done at this 
office. Price $1.50. 



NEW BOOKS AND PUBLICATIONS. 

The Elements op Graphical Statics, and their Application 
TO Framed Structures, with Numerous Practical Examples, 
together with the Best Modes of Calculation and New and Prac- 
tical Formula;. By A. Jay Du Bois, C. E., Ph.D. With an Atlas 
of 33 Plates. Price $.5. New York city : Jolin Wiley & Son, 1.5 
A&tor Place. 
We I'eeently reviewed l)v. IJii Boi.s' llrat. vuluuie on ihe gt-aphlr. method 
as applied to problemH In statics, and commented ou the value of the system 
In all calculations of strength of construction, strains on materials, etc. 
The volume now before us contains an extended series of examples, many 
of them Involving the higher mathematics, all of which are treiiteil hy the 



graphic method. To the labors of German scholars and engineers we are 
malnlylndebtedf orthe elaboration and completion of this system of repre- 
sentation and diagnosis of the many difficulties which occur In the engi- 
neer's practice; but we do not hesitate to give Dr. Du Bols the whole credit 
for his laborious and successful attempt to render popular this useful branch 
of practical mathematics. The two volumes are complete in themselves , 
and are very handsomely gotten up. We commend them to the attentive 
perusal of the engineering profession. 

Labor in Europe and America, a Special Report on the Bates 
of Wages, the Cost of Subsistence, and the Condition ot the 
Working Classes in Great Britain, Germany, France, Belgium, 
and Other Countries of Europe, and in the United States and 
British America. By Edward Young, Ph.D., Chief of the tlni- 
ted States Bureau of Statistics. Washington, D. C. : Govern- 
ment Printing OfJBce. 
Dr. Young's volume contains an Immense mass of Information, and is a 
creditable contribution to the pyramid of statistics, the compilation and 
publication of which are, among the manias of contemporary politicians. 
The book commences with the expulsion of Adam from the Garden of Eden, 
traces the labor question down to] the time of Jacob's seven years' servi- 
tude to Laban, gives some minute details of the condition of the working 
classes of Egypt and Assyria and dilates largely on the history of Europe in 
the feudal 'ages; then the subject Is pursued into comparatively recent 
times, and carried down to the reign of George III. The facts as to the 
recent condition of the peasantry and laborers in Europe are very volumi- 
nous, and have been procured with great expenditure of labor; and the 
advantages enjoyed by the American artisan in busy times are fully dis- 
played. But this Information, which should be the most valuable part of 
the work, is only carried down to 1872—1873, and Is silent as to the causes of 
the existing .Htagnation, and the deplorable condition of our working classes 
at present. The book is chiefly useful as an historical work, as It throws no 
light on the labor questions of the year 187.5. 

The Dynamical Law op Horse Power op Stbam Boilers. By 
John W. Nystrom, C. E. Price 25 cents. Philadelphia, Pa. : J. 
Pennington & Son, 127 South Seventh street. 
Our I'Caders are familiar with tlie difficulty of rating a boiler at its proper 
horse power, and the frequency with which we have to reply to our anxioii . 
correspondents that there Is no formula ton the horse power of a boiler. 
Mr. Nystrom has addressed himself to the subject, and now publishes some 
valuable rules and f ormulie, from which we hope shortly to make some ex- 
tracts thatwlU be of use and Interest to engineers and the public generally^ 
The Scientific Monthly, a Magazine devoted to the Natural 
Sciences. Volume 1, No. 2. Price $3 a year. Toledo, Ohio : 
E. H. FMtch, gditor and Proprietor. 
a valuable addition to our contemporary sclentiflc literature. Dr. Fitch 
is well known as an enthusiastic naturalist and an able writer, and his name 
will be a guaranty for thelexcellence of the new serial, of which the number 
now before UB Is a promising specimen. 

The American Journal op Microscopy and Popular Science. 
Volume I, No. 1. Fifty cents a year. New York city : Handi- 
craft Publication Company, 37 Park Row. 
This first issue of a monthly publication gives indications of an excello t 
and useful periodical,' which will, we believe, <ilssemlnate practical infor- 
mation on the most fascinating of studies in natural*hIstory. We wisli for 
Its success and larffc sale. 

Strength of Beams under Transverse Loads. By Professor 
W. Allan, formerly of Washington andLee University, Le.\ing- 
ton, Va. Price 50 cents. New York city : D. Van Nostrand, 2;j 
Murray and 37 Warren streets. 
Another valuable contribution to engineering literature. It is No. 19 of 
Mr. Van NoBtrand's Science Series, a collection of manuals uniformly excel- 
lent and remarkably cheap. 

The Ironmongers' Diary and Text Book. Issued by the Pro- 
prietors of the " Ironmonger." London, England : Cannon 
street. 
A very useful] diary, supplemented some tables and rules especially val 
uable to all dealers in hardware and similar goods. 

Jackson & Tyler's Catalogue op Hardware, Tools, and Sup- 
plies. Baltimore, Md. : 16 German street. 
a handsome and elaborate trade catalogue, well illustrated. 



DECISIONS OF THE COUBTS. 

United States Circuit Cuurt— Soutbern District of 

Nenr ITork. 

COPYRIGUT CASE.— DAVID BANKS etal, VS. JOUN K. MCDIVETT «( ((/. 

Lin equity.— BeforeShlpman, J -Decided October S9, 1875.1 

MOTION FOB PROVISIONAL INJUNCTION. 

The rights and duties of compilers of books which are not original In 
their character, but are compilations of facts from common and universal 
sources of information, of which books, directories, maps, guide books, 
road books, statistical tables, etc. ,are the most familiar examples, are well 

No compiler of such a book has a monopoly of the subject of which the 
book treats. Any other person is permitted to enter that department and 
make a slmliarbook ; but the subsequent Investigator must do so for him- 
self from the original sources, which are open to all. He cannot use the 
labors of a previous compiler, '■ animo furandi," and save his OWB time 
by copying the results of the previous compiler' s study. 

Provisional Injunction issued. 

\E. Eaery ^wderaon, for complainants. 

Reed and Drake, for defendants.] 



United States Circuit Court--- District of IHassa- 
cbusetts. 

PATENT LATUE.— BAXTER D. WHITNEY ti at,, COMPLAINANTS, t'if* 
B0LL8T0NE MACHINE W0BK8 et al., DEFENDANTS. 

[Inequity.— BeforeShepley, ,1. -Decided October27, 1875.1 

Compwinants claim under Letters Patent granted to William D. Sloan, 
March 31, 1857, No. 16,936, extended for the term of seven years from March 
31 1871 and also under Letters Patent to Baxter D. Whitney, August 7,1860, 
No. 29,534, extended for the term of seven years from August 7, 1S74. Da- 
fendarits are manufacturing automatic lathes for turning and finishing ir 
regular forms like those described in Letters Patent granted to Cheney 
Kilburn, dated November22, 1857, No. 26,192 , 

Complainants, having commenced proceedings in equity for an Injunction 
and account, now ask for a preliminary Injunction. 

The patent of Cheney Kllburnhas expired by limitation, and has notbeen 
extended. It was prior in date to tne patent of Baxter D. Whilney.but 
fromthe'affidavltsandothers documentary evidence It would appear that 
application of Whitney and the invention of Whitney each antedated the 
Invention and application of Kilburn. 

The defendants manufactured machines under the Cheney Kilburn patent, 
duringthe term for which the letters patent were granted, and have con- 
tinued to manufacture the same machine since the patent expired. During 
the original term of the Kilburn patent no proceedings were instituted by 
Whitney or his assignees against Kilburn, or the defendants, or any other 
persons manufacturing, vending, or using the invention described in the 
specifications of hispatent. More than five years since one of complaluantB 
notified a party making use of the Kilburn machine that he should treat it 
as an Infringement of the Whitney patent, and should at some then future 
time endeavor to put a stop to tlie manufacture. Thisnotice appears to 
have been communicated to the defendants. They continued the manu- 
facture openly under a claim of rights, and published circulars with an en- 
eraved cut of their machine , and a claim that the Kilburn patent antedated 
the complainants, and have continued, witlu the knowledge of the com- 
plainants, to advertise and manufacture the same machines. No attempts 
have been made by the complainants to enforce their supposed rights 
against the defendants until tlie filing of the bill In this case . 

%-Tom the evidence to be found In tne ex pane affldavlts,and from a com- 
parison of the two machines, I am satisfled.for the purposes of this hear- 
ing that the Kilburn Invention embraces all substantial elements and com- 
binations of the Whitney Invention, and that the Whitney Invention ante- 
dated that of Kilburn; bUt upon the state of facts exhibited In the record 
In this case, after the complainants have submitted for so long a space of 
time to the manufacture and use of the RUburn machine without enforc- 
ing their rights by proceedings at law or In equity, they have lost the right 
to Invoke the summary process of thecourt by an Injunction mndente Me. 
but must await the decree of the court upon a final hearing, when the 
rights of the parties can more accurately be determined, before summarily 
piTttlng a stop to a manufacture, which, commenced under the sanction of 
letters patent , has so long continued without Interruption. The compaln- 
ants do not show any adjudication sustaining the va idity of their patent. 
nSr, as against the illhurn patent or these defendants, do they Prove any 
such public acquiescence or exclusive possession, or any such diligence nu 
their Swn pan. as would entitle them to invoke \he.festlnum revmMim ot 
a preliminary Injunction. 

Motion for preliminary Injunction overruled. 

IRtce and Pratt for complainants. , , , 

O. H .Verrinm and T. L. WntefieMiOT defendants, i 
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Inventions Patented In England by Americana. 

rComplled from the CommiBBlonerB of Patents' Journal.] 
From October 26 to November ]8, 1875, Inclusive. 

Alloy.— O. Holden, New Yort city. 

AUTOQBAPHIG PEiNTiNa.— T. A. Edlsoix, Newark, N. J. 

Blind Rack Pulley.— N. Thompson (of JJrooklyn, N.Y".), London, Eng. 

Boiler Flue.— L. B. Halsey et a/., New York city. 

CARBUKETTiNa AiR.— E. J. Daschbach, Pittsburgh, Pa. 

Carding Feed Apparatus,— G. S. Harwood, Boston, Mass. 

Car Spring, etc.— W. H. Porter, Bridgeport, Conn. 

Detaching Horses.- J. W. Glover, Mount Savage. Ky. 

Dietetic Food. —C. Morflt (of Baltimore, Md.), London, England. 

ELKOTHOMAaNETTC Machine, etc.— D. F. Kimball, New Yorkclty. 

EMBOSSiNa Leatheb,eto.— R.Lee (of Philadelphia, PaJ.Huddersfleld.Eng. 

Engine, etc.— C. C. Wolcott, Washington, D.C. 

Excavator.— P. H. Stryker, New Brunswick. N. J. 

FareKegister.— G. Lander, Pittsburgh, Pa. 

Filter, etc.— F. Cllbborn, Philadelphia, Pa., et at. 

Floodways.— J. II. Morrell, New York city. 

Fog Horn.— F. Brown, New York city. 

Harvester,- S. Johnston, Brockport, N. Y. 

Hose Pipe Coupling.— A. J. Morse, Boston, Mass. 

Hulling Grain.— G. L. Squler, Buffalo, N. Y. 

Hydraulic Dredge.— W. H, Newton, Chicago, 111. 

Knitting Machineby.-C. J. Appleton, Elizabeth, N. J. 

Lamp.— L. A. Preeby, New York city. 

Life-Saving Garment.— T. Richards, Cleveland, Ohio. 

Motor.- G. W. Manson, Washington, D.C. 

Organ.- A. T. Rousseau, Boston, Mass. 

Padlock.- W. Orrp(a/., Brooklyn, N. Y. 

pREacKviNQ Meat.— J. M. Webb ei a?.. New York city. 

Printing Press.— a. E.Redstone, Oakland, Cal. 

Printing Press.— F. W. Griffith et al. . New York city. 

Quoits.— A. H. Cramp (of New York city), London, EnglanU. 

Railway Vehicle.— H. D. Faulkner, New York city. 

Raw Hide Shoe Tip.— National Boot Tip Co., Boston, Mass. 

Rowing Gear.- W. Lyman, Mlddlefleld, Conn. 

Sewing Machine.— A. S. Dlnsmore, Boston, Mass. 

Spark Arrester.- D. R. Proctor, [Gloucester, Mass. 

Steam Pump.— . I. W.Blake, Jersey City, N. J. 

Stop Valve,— J. S. Leng, Brooklyn, N. Y. 

Ventilation and Water Supply.- J. H. RIorreU,;New York city. 

Wabping Machine,— O. H. Moulton. Lowell, Mass.. eC al. 



Weti^t ^mvitm mA imti^n iat^ntis. 



NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 



IMPROVED REED ORGAN. 
George Blatchford, Mitchell, Canada.— This inventor constructs a 
resonant chamber, in combination with an organ. The seat of the 
chamber commences at the front of the instrument immediately 
under the key board and key frame, and extends backward in pro- 
portion to the width of the instrument, with a back elevation pro- 
portionate to the elevation of the organ. The advantages claimed 
are an improved quality of tone ; the tone Is more easily harmon- 
ized with the human voice ; greatly Increased volume of sound ; it 
removes or prevents that disagreeable quality of tone which so 
often characterizes reed organs. 

IMPROVED MOTH TRAP. 
Benjamin P. Baniel, Quincy, ria.— Above the lower bee entrance 
Is a sliding cover through an angular orifice, in which the moth 
enters after the bee entrance Is closed. The insect is led by a tube 
into a compartment from which there is no access to the hive. The 
upper bee entrance Is similarly arranged. This device Is cheaply 
made, and claimed to be efficient and useful. 

IMPROVED PIANOFORTES. 

Ernst Gabler, New York city.— Two patents are here Included. 
The new-feature in the first invention is an improved agraffe bar, 
by which the sounding of the strings at the bridge ol the wrest 
p!ank is obviated, a more prolonged, clear, and belt-like ringing tone 
obtained, and a rigid looking of the agraffe bar throughout Its 
length by the pressure of the string plate and strings is produced. 
The bar Is Interposed between the wrest plank and the plate, and 
retained In rigidly fixed position by tbe plate as produced by the 
pressure of strings thereon. 

The same inventor has also patented an Isolating agraffe lor grand 
and square pianofortes, by which the same results are obtained, 
and the annoying influence of the action of the hammers prevented 
from being transmitted to the string plate and wrest plank, while, 
at the same time a rigid connection of agraffe and string plate 
without screws Is obtained. 

IMPROVED REVERSIBLE LOCK BUCKLE. 
Lyon Lewlne, Brooklyn, N. Y.— This device Is a buckle for trunk 
straps which holds the strap tightly until the latter is released. 
This is done by turning a disk with a key,thus freeing a pin against 
the straight edge of which the strap binds. 

IMPROVED SUSPENDER. 
William Stokes, New York city, assignor to himself and Henry 
Heath, Brooklyn, N. Y.— In this device the ordinary button strap 
paiises through a slot In a metal case, and acts on a follower sus- 
tained by a spiral spring therein. The invention will probably be 
found more durable than the usual elastic webbing. 

IMPROVED BRAIDED JEWELRY. 
William W. Alden, Providence, R. I.— This Inventor proposes a 
new style of gold Jewelry, which he produces by braiding wire of 
any shape In cross section, by suitable machinery. He claims that 
very elegant ornaments can thus be cheaply and expeditiously 
manufactured. 

IMPROVED CARBOY. 
Alexander H. Fatzlnger, New York city, assignor to himself and 
James McFarlane, North Bergen, N. J.— Many serious accidents 
have been caused by the breakage of carboys holding acids or cor- 
rosive chemicals, through careless handling. To obviate this dan- 
ger, the above Inventor has devised a carboy box, having a neck 
guard with corner recesses for securing the detachable lid, pro- 
vided with vertical corner pieces. The carboy is carried by folding 
handles, that are retained In horizontal or vertical position along 
the encasing box by suitable bearing strips. When the carboy has 
been carried to its place of destination, or the contents emptied, 
the handles are swung down in vertical position along the box, so 
as to be out of the way. 

IMPROVED TYPE-WRITING MACHINE. 
Luclen S. Crandall, New York city.— The new features of Mr. 
Crandall's Ingenious machine consist, mainly, in a vibrating platen 
and paper feed arranged in connection with a series of type bars. 
Ihe latter are provided with more than one type, and operated by 
oscillated finger lever.s in such a manner that, according to the 
Ijackward or forward motion of the same, two adjoining types are 
printed on a common center. These centers may be increased In 
proportion to the type by definite vibrations of the platen, pro- 
duced by suitable mechanism. The latter is very simple and inge- 
nious, and its manipulation would seem to be easy. 



IMPROVED APPARATUS FOR DRAFTING TAILORS' PATTERNS. 
Filedrlch H. Ullrich, New York city.— This Invention is based on 
the normal anatomical proportions of the different parts of a body, 
and Includes a system of measuring that indicates the deviations 
from the normal form, the measures to be plotted by a series of 
squares corresponding to the proportions of the body. There Is also 
an apparatus with graduated and adjustable parts, for defining and 
drafting said measures. 

IMPROVED ELECTRIC GAS LIGHTER. 
Octave A. A. KouliUon, Brooklyn, N. Y.— This consists of a cou- 
ple of platinum wires for closing the circuit and producing the 
sparks for lighting the gas. The wires are corrugated or notched In 
any manner, and at the same time are so contrived that the act of . 
bringing them In contact causes such movement of one on the 
other that the current is broken and closed several times by the 
passage of the roughened surfaces. By this means, numerous 
sparks are produced, making an efSclent lighter. 

IMPROVED PAPER WEIGHT. 
Eduard Bressler, Gablonz, Bohemia, Austria, assignor to Alfred 
J. Osthelmer, Philadelphia, Pa.— This Invention consists in a paper 
weight formed of a glass block having a rounded concavity in its 
lower side. The effect of the concavity Is to refract the rays of 
light, and thus cause a picture cenfented beneath to appear in 
relief. 

IMPROVEMENT IN BELLOWS ATTACHMENT FOR HOCKING 
CHAIRS. 
Edgar E. Sell, Charleston, S. C— This is an Ingenious way of 
making the motion of a rocking chair produce a current of air 
which fans the occupant, thus keeping him cool at the expense of 
little exertion. The device mainly consists of two bellows, the 
broad ends In opposite directions. Above these are bars, which are 
attacked to the rockers. Rocking forward compresses one bellows, 
and rocking back the other; and suitable tubing conducts the draft 
to the operator. 

» i»> » 

NEW TEXTILE MACHINEBT. 



cannot get out after getting In. The furnace consists of a little 
boat-shaped sheet metal contrivance formed in cross section to cor- 
respond with the form of the furrow, and provided with a flro 
grate, draft, and escape passages, and also with a deflector In the 
upper and middle portion to cause the heat to act on the sides, so 
as to throw it off upon the sides and bottom of the furrow to the 
best advantage as the furnace is drawn along the furrow. 



NEW MECHANICAL AND ENOINEEBINQ INVE^TIONS. 



IMPROVED LOOM SHUTTLE CHECK AND BINDER. 
Seth Tebbetts Hurd, Gonlc, N. H., assignor to himself and Tho- 
mas Sanderson, Lawrence, Mass.- This Invention relates to a shuttle 
binder and other devices which serve as a substitute for the ordi- 
nary shuttle box ; also, to the picker rod and to new connections 
between the binding finger shaft and the dagger shaft. Drawings 
are necessary to convey a clear Idea of this mechanism. It will 
doubtless, however, be found as useful as it is Ingenious. 



NEW HOUSEHOLD ABTICLES, 



IMPROVED CLOTHES POUNDER. 
Ezra Crowell, Belfast, N. Y.— This Inventor Improves the device 
patented by him December 32, 1874, by making the piston hollow, 
with an opening in Its side and perforations in its lower head, and 
providing it with a movable band, having a corresponding opening 
in its side, to adapt It to operate as an automatic soap applier when 
the machine Is in use. 

-m ««» » 

NEW AOBICULTUBAL INVENTIONS. 



IMPROVED TOOL FOR BENDING BALE HOOKS. 
Benjamin R. Springsteen, Schodack Lanklng, N. Y.- This is an 
Improved tool for manufacturing. In rapid and convenient manner, 
the wire hooks used by farmers for baling hay, straw, etc. It Is 
used for twisting the wire blank, and Is provided with a raised 
shaping piece, and bending jaws back of the same, which are piv- 
oted to a base plate that Is hinged to the main piece, to be swung 
over the raised part for Imparting the final hook shape. 

IMPROVED ADJUSTABLE BACK HOLDER. 

Henry W. Clark, Red Bluff, Cal.— This Inventor Improves upon 
the device patented by him July 27, 1875, so as to render the semi- 
circular spring that receives the edge of the sack easily removable, 
to be replaced by one larger or smaller in accordance with the size 
of the sack. 

IMPROVED HORSE POWER. 

George W. Gordon, Beverly, Ohio.— The Improvement relates to 
the construction of a winding drum with teeth, in combination 
with a lever and rod for adjusting the drum to bring it Into or out 
of engagement with an arm or arms projecting from a rotary shaft 
to which the sweep is attached. The advantage of this arrangement 
is that the horse can be constantly traveling, so as to avoid the 
delay and labor of stopping and starting. 

IMPROVED GRAIN DRILL. 

James C. Baman, Elk Point, Dakota Ter.— The upper ends of the 
plates which govern the discharge openings for the seed pass out 
through holes In the hopper, and are secured to a shaft, so that by 
rocking the latter the discharge openings may be opened and closed. 
Upon one end of the shaft is placed a pawl, which Is secured In 
place adjustably. The engaging end of the pawl Is held down upon 
the teeth of one or the other of two ratchet wheels by a spring. 
One of the ratchet wheels Is made smaller than the other. The 
larger ratchet is designed for feeding oats, barley, and the other 
larger grains, and the smaller ratchet for feeding wheat and other 
smaller grains. When the machine Is In use, spring plates open 
wide enough for the desired quantity of seed to pass out, and then 
close and yield enough for the pawl to pass a tooth of the ratchet 
wheel. The feed with either ratchet Is regulated by loosening the 
set screw and adjusting the shaft to give the plates an opening suf- 
ficient to pass out the desired amount of seed. An Index Is marked 
upon the pawl and shaft, to gage the desired amount of seed to be 
dropped. 

IMPROVED HORSE HAT RAKE. 

William H. Ryer, Margarettville, N. Y.— The dischargers or clear- 
ers, for forcing the hay out of the rake teeth when the latter are 
raised, are reinforced In their connection with the axle by metal 
supports, to prevent the breaking of them at the junction with the 
axle. The rake head Is pivoted to the axle at the top and In the 
vertical plane of the axis of the wheels, and the teeth are arranged 
so that the points run directly under the connection with the axle, 
and are thereby more accurately gaged by the wheel to uneven 
ground. 

IMPROVED REVOLVING DROPPEK. 

John Johnson, Perry, III., assignor to himself, William T. Smith, 
and Thomas H. Ward, of same place.— This is an Improved dropper 
for reapers, so constructed that it may be revolved from beneath 
the cut grain, to allow It to drop to the ground without being dis- 
arranged and tangled. The mechanism for this purpose Is new and 
ingenious, and mainly consists of a vibrating apron and revolving 
double apron in connection with suitable levers and holding de- 
vices. 

IMPROVED FURNACE FOR DESTROYING INSECTS. 
William F. Woolsey, Breckenrldge, Mo.— This furnace destroy.s 
Insects by burning them with a heated furnace in a furrow plowed 
in the ground around the field from which the Insects seek to es- 
cape, the furnace being drawn while heated along the furrow, in 
which the Insects have been arrested in their escape by the furrow 
being contrived, in foim and condition of Its surface, so that the^C 



IMPROVED CAR COUPLING. 

Thomas A. Watson, Bentonville, Ark.— In this device there is a 
drawhead with coupling link secured thereto, to be coupled by the 
sliding pin of the opposite drawhead. The latter is provided with 
a forward curved arm, and Is dropped by the contact of the same 
with the drawhead. The curved and spring-acted arm rests on a 
shoulder of a top extension of the drawhead, and slides In a slot of 
the same. 

IMPROVED GAS APPARATUS. 

John H.Eichholz, Brooklyn, N.Y., assignor to himself and Horace 
A. Green, N. Y. city.— The aim here is to supply a simple, cheap, 
and efficient small portable apparatus for the manufacture of illu- 
minating gas of hydrogen and the vapor of hydrocarbon substances, 
to enable consumers to find ready and cheap apparatus for making 
their own gas. The device consists of a furnace and oven made of 
a sheet metal case and fire brick lining, in which are retorts for tho 
oil in one set, and another set for steam, contrived in a simple way, 
for graduating the heat to the different substances, according to the 
progress of the work. 

IMPROVED FLUID METER. 

Berthold Huber, Brooklyn, N. Y.- This Is a fiuid meter composed 
of a circular flexible pipe and a roller, the roller being pushed 
around on the pipe by the fluid In passing from the inlet to the out- 
let, and serving to indicate each pipe full of fluid. It Includes a 
contrivance of the pipe so that the roller may travel on a level way 
all around, and an arrangement of the roller by which to connect 
the recording mechanism in a simple way. 

IMPROVED CAB COUPLING AND BRAKE. 
Frank M. Campbell, Crow Wing, Minn.— This Is a novel arrange- 
ment of self-coupling apparatus, also contrived for uncoupling 
without attention from the attendant. In case a car falls through or 
flies the track ; and It also consists of a brake contrivance so con- 
nected with the aforesaid coupling that the brakes are let free by 
the coupling, and thrown on the wheels by a spring whenever the 
coupling disconnects. 

IMPROVED GOVERNOR AND CUT-OFF FOR STEAM ENGINES. 
Martin D. Miller, Oswego, Kas., assignor to himself and James T. 
Pierson,of same place.— A hollow revolving and reciprocating valve 
haviog spiral ports is placed in a case having similar ports, through 
which steam passes to the slide valve. The stem of the valve is 
suitably connected by gearing with the engine, and is also swivel ed 
to a rack which by a pinion is governed by a friction gearing on tho 
governor spindle. On the latter is a frame, carrying rollers which 
move on a concave plate through which the spindle passes, and 
which operate In such a manner that on the least change of motion 
of the engine the friction gearing Is thrown into engagement and 
the valve thus suitably regulated. 

IMPROVED COMPOUND FOR LINING MACHINE BEARINGS. 
Lebbeus W. Lathrop and Theo. A. Weber, New York city.— We 
have recently examined the practical working of the new lubricate 
Ing material, antl-frlctionate, which we mentioned In one of our 
articles on the late Fair of the American Institute as being there 
exhibited. The substance Is principally flnely pulverized graphite, 
which heretofore has been mixed with other materials and formed 
Into a mass, from which linings were made for the boxes. A recent 
Improvement on the invention now does away with any compound- 
ing of materials, except in the cases of journals subject to the action 
of oil or water, and for ordinary use substitutes sheets of cloth and 
paper, to the surface of which pure graphite Is attached by pre- 
pared glue. These sheets are cut into the required shape, and are 
fitted into the boxes as a lining. We have seen counter-shafting 
and machine tools thus fitted running at ordinary speeds, and spin- 
dles traveling at very high numbers of revolutions. No signs of 
cutting were visible, and the bearings were either cold or showed a 
barely perceptible warmth. The invention is cheaply made and ap- 
plied, and apparently does all that is accomplished by more expen- 
sive solid lubricants, which require the drilling of holes in the 
boxes, and which are not, as a rule, proof against water or oil. 
Boxes exhibited to us which had been In use for several months 
showed a smoothly polished surface and no signs of wear within. 
The manufacturers are the Lathrop Anti-Frlctlonate Company, of 
408 Dleecker street. New York city. 

IMPROVED WATER WHEEL. 
Samuel C. Lyons, Bennington, Vt.— In this device the buckets are 
curved to pass the water readUy upward, and are provided at their 
upper ends with outwardly extending lips, to which an inverted 
conical rim Is attached, which encircles the upper edge of the case. 
A top wheel is seated loosely on a support of the wheel shaft, and 
has arc-shaped buckets, so that the unspent power still remaining 
in the water may be utilized by setting the auxiliary top wheel in 
motion. 

IMPROVED COMBINED COMPRESSION AND SWING COCK. 

Willis L. Brownell, Brooklyn, N. Y.— This Inventor proposes to 
improve the construction of the ordinary swing cocks by providing 
them with a screw or compression valve, to permit the shutting off 
of the water Independently of the swing faucet, to prevent the 
said cocks from leaking. 

IMPROVED CAR COUPLING. 

James C. Mitchell, Lancaster, N. H.— When the cars are run to- 
gether, the end of the entering coupling bar pushes back a coupling 
plate, which, as soon as the head has passed its lower edge, swings 
forward, so that the shoulder of the head may rest against the rear 
side of said edge and sustain the draft strain. The front side of the 
plate which Is pivoted in the drawhead rests against suitable shoul- 
ders inside the latter. 

IMPROVED WASTE PIPE TRAP. 

Thomas Hudson, Brooklyn, N. Y.— This is an Improved valve 
attachment for stench traps, the object of which is chiefly to allov/ 
Instant admission of air to supply the smallest vacuum created by 
the tendency of traps to slphonic action, and to prevent the gur- 
gling sound frequently produced in the common stench trap. An 
adjusting weighted valve Is arranged In a vent in thetrap, which is 
held closed by the weight, but opened by the formation of a partial 
vacuum. 

IMPROVED STAGE PLANK AND CARRIER. 

William S. Booth, Baton Rouge, La.— This Is a frame on which a 
number of rollers are mounted. By suitable mechanism the tollers 
are rotated, thus carrying alongany objectwhleh may be placed on 
a stage plank above them. 

IMPROVED STEAM WHISTLE. 
Henry B. King and Christopher McKiernan, Palttsou, N. J.- -'I'he 
new feature In this device consists in InsertlEg a detachable plate 
In the throat of the whistle, in which a gage is arrargedfor govern 
ing the amount of steam or air used. 
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The Charge for Insertion under thig Tiead 1g One Dol- 
lar a lAne. If the Noticee exceed Four lAnes, One 
Dollar and a Half per Line wiU be charged. 



" Wrinkles and Eeclpea" Is the best practical 
HaDdbook for Mechanics and EDglDcers. HuDdredB of 
valuable trade BuggeBtlODS, prepared expresslv by cele- 
brated experts and by correBpondents of the ' Sclentlflc 
American.** 3S0 pages. Elegantly bound and Illus- 
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed, post pala, for SI. 50. Address H. 
N. Munn, Publisher, P. O. Box772, NewYork city. 

AU Split-Pulleys welghlni? over 50 Pounds at the 
same flnlsbed price as Whole-Pulleys. J. Yocom' s Foun- 
dries, Dr Qker St. , below 147 N. 2d St. , Philadelphia, Pa. 

Manufacturers of Sheet Metal and Wire Work 
wanting a lire man, accustomed to all kinds of Die and 
Tool Making and the care of hands, please address Box 
541, Bridgeport, Conn. 

Fishbum's Anti-Incrustation Powder — Sure 
remedy for re :iiOTlng and preventing Scaling in Boilers 
without Injury. 30c. per lb. E. F. Landls, Sole Agent, 
Lancaster, Pa. 

Donaldson's Patent Adjustable Key-way and Ta- 
per-hole i^auge. Price $8. Sent free by mall on receipt of 
price. Send stamp for circular. Address the Patente e, 
John Donaldson, Fifth St. , South St. Louis, Mo. 

Alden Engine, 3 cy l.Com. Balance Plston,doubles 
powerof Steam! Circulars free, Farrelly Alden, Plttsb'h. 

I hare several valuable patents on gang edgers 
and ripping machines, lath machinery, log-turners, &c. ; 
and would like to arrange with a party to manufacture 
and sell them In the Southern and Eastern States. Ad- 
dress E. C. Dicey, Grand Haven, Mich. 

Correspondence Solicited.— Letters Patent were 
granted to Joseph E.Wilson, of Brazoria, Texas, on Nov. 
9. 875, for " Improvement in Screw Propulsion. '* Supe- 
rior canal and river boats and ocean vessels can be thus 
constructed. 

Every Inventor and Mechanic should have a 
copy of the "Indexed Diarv." Price |2, by mail. See 
notice in " Scienttflc,*' Dec. 18, page 398. Agents want- 
ed. Address Erie Publishing Company, Erie, Pa. 

Wanted— Steel Springs %x% in., ranging from 
4 to 18 Inches In length. Onawa Iron Works, Onawa, 
Iowa, M'f'g Patent Universal Boiler Tube Expander. 

Brass Foundry ftnd Finishing Shop for Sale low. 
Rare chance. H. English, Wilmington, Del. 

For Sale— Fruit Box and Basket Factory— A 
Large Business. L. Carpenter & Co., St Joseph, Mich. 

Wanted, at low price, a good economical Engine, 
30 or 40 H. P. , new, or 2d harid if in good order. Address, 
with description and price, Wm. C.Robinson, Lyons, N.T. 
Also, one for sale, 9x26, 

It is a fact, which cannot be doubted, that, ever 
since Geo. P. Rowell & Co., the New York advertising 
agents, commenced business in the advertising agency 
line, they have continued to systematize and the business 
to expand, until at the present time every newspaper 
knows the firm as well as It dor^s Its own office, and the 
leviathans of advertising literature look upon these fa- 
cilities for expediting and economizing their work as the 
Sheet anchor of their success.— [Davenport Democrat.] 

tV^anted-GoodSdh'd 100 HP Coriiss Condensing 
Engine. Send particulars to J. M. & Son, llaUimore,Md. 

1,2,& 3 H.P. Engines. Geo.F.Shedd, iValtham, Ms. 

Water Meters— Manufacturers of same, please 
address A. C. Beeson, Petrolia, Pa. 

Pat. Gas Earner- Right for Western & Southern 
States for Sa e. Address P.O. Lock Box 329, Prov.,R.l« 

See H of valuable tobacco patent for sale, in our 
advertising columns. 

Amateurs and Artisans, see advertisement, page 
413. Fleetwood Scroll Saw ,'rrump Bro's, Manufacturers, 
Wilmington, Del. 

Fora Self- Acting Trap, to rid out all Rat and 
Animal Creation, address John Dildine, Limestonevllle, 
Montour Co., Pa. 
Solid EmeryVulcanlte Wheels— The Original Solid 
Emery Wheel— other kinds Imitations and Inferior. Cau- 
tion— Our name is stamped in full on all our best Stand- 
ard Belting, Packing, and flosie. Buy that only. The 
best is the cheapest. New vork Belting and Packing 
Company, SI and 38 Park Row. New York. 

Good little patent for sale. Send .50 cents for 
sample and price. John Rupp, 4 Corners, Iowa. fim 

Hotchklas <nt Spnag Dorge Hammer, uest in the 
market. Prices low. D. Prluble 4 Co , New Haven, Ct. 

A Bargain— A set of Scientific American, from 
Vol. 3, Old Series, to Vol. 21, New SerIes-1817 to 1869-33 
Vols.,wellbonnd,for|80. Address A.F.R., Box 773,N.Y. 

Williamson's Tannate of Soda removes and pre- 
vents Scale In Boilers. 25 lb. boxes, 25 cents per pound, 
C. O. D. D. D. Williamson, 268 West St., New York. 

Water, Gas and Steam Goods— Send eight stamps 
orCatalogne, containing overlOO Illustrations, to Bailey, 
Farrell & Co. , Pittsburgh, Pa. 

For automatic Twist Drill Grinding Machines, 
address C. Van Haagen & Co., Philadelphia, Pa 

Small Engines. N. Twiss, New Haven, Conn. 

Patent Scroll and Band Saws, best and cheapest 
n use. Cordesman, Egan & Co., Cincinnati, Ohio. 

Boult's Paneling, Moulding and Dovetaillnir Ma- 
chine IB a complete success. Send for pamphlet and sam- 
ple of work. B. C. Mach'y Co., Battle Creek, Mich. 

For best and cheapest Surface Planers an 1 Uni- 
versal Wood Workers, address Bentel. Margedar . & Co., 
H milton, Ohio, 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& WiUiamB, cor. of Plymouth and Jay, Brooklyn, S. Y. 

For Solid Wrought-lron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph &c 

HotchWss & Ball, Merlden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solieited. 

For Sale— Second Hand Wood Working Machin- 
ery. D . J. Lattimore, 31st & Chestnut St .. Phil a. , Pa. 

Price only $3.50.— The Tom Thumb Electric Tel- 
egraph. A compact working Telegraph Apparatus, for 
sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on re- 
ceiptof price. F.C.Beach& Co.,24«Canal St., New York. 

Peck's Patent Drop Press. Still the best in use 
Address <ttilo Peck, New Haven, Conn. 
All Frult-oan Tool8,Perracute W'k8,Brldgeton,N. J. 

* merioan Metallne Co., 61 Warren St., N.T. City. 
ForSolld Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Magic Lanterns and Stereopticonsof all sdzesand 
prices. Views illustrating every subject for Parlor 
Amusement and Public Exhibitions. Pays well on small 
Investments, 72 Page Catalogue free. McAllister 49 
Nassau St. , New York . 



Hydraulic Presses and Jacks, new and second 
*iand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality- Whitlns- 
ville Spinning Ring Co., Whitinsvllle, Mass. 

Faught's Patent Round Braidea Belting— The 
Mat ming ont-Muiafsctnred only by C. W. Amy, 148 
North 3d St . . Fhllsdelphla. Pa. Send for Circnlar. 

For beat Bolt Cutter, at greatly reduced prices, 
ririresB H. B. Brown & Co., NewHaven Conn. 
Diamond Tools— J. Dickinson, 64 Nassau St., N.T. 

The Baiter Engine— A 48 Page Pamphlet, con- 
taining detail drawings of all parts and full particulars, 
now ready, and will be mailed gratis. W. D. Russell, 
18 Park Place, New T ork . 

Temples and Oilcans. Draper, Hopedale, Mass. 

The " Scientific American " Office, New Tork, is 
fitted with the Minlature:Electric Telegraph. By touch- 
ng little buttons on the desks of the managers, signals 
are sent to persons in the various departments of the 
establishment. Cheap and effective. Splendid for shops, 
offices, dwellings. Works for any distance. Price $6, 
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A. K. will find directions for bronzing brass 
castings on p. 283, vol. 31.— F. J. can put a gold 
lacquer on tin by following the directions on p. 
130, vol. 32.— J. P. will find directions for frosting 
glass on p. 264, vol. 30.— R. N. will find directions 

for stereotyping on p. 363, vol. 30. M. J. L. will 

find full directions for cleaning and coppering 
iron on pp. 90, 139, vol. 31. The book he mentions 
is published by Spon, 446 Broome street, N. T. 

(1) F. W. J. says : I have drawings of a 
punching press, intended to punch a hole )4 inch 
in diameter, through sheet iron J^ inch thick. I 
do not think it will be powerful enough to do the 
work, and I would like to know what pressure is 
required. A. The pressure required will be about 
2,5u0 lbs. 

(2) C. H. asks : What size of boiler is need- 
ed to run a slide valve engine with cylinder %xl% 
inches? Kerosene is to be used for heat. Should 
the boiler be horizontal or vertical? A. Make a 
vertical boiler, 6 inches in diameter and 10 inches 
high. 

(3) W. B. G. asks: Is there a proper speed 
for a turbine wheel of any given diameter, a speed 
at which it will do its maximum work with mini- 
mum of water or fall? How is such speed deter- 
mined ? What is the probable percentage of ef- 
fective work which can be got from each unit of 
theoretical total power exerted by an ordinary 
wheel? Other things being equjl, and the headof 
water the same, I suppose the power of a wheel to 
be as tae vent space between the inner edeesof the 
buckets, that is, with buckets equally spaced the 
comparative vent spaces will give comparative 
power of the wheels. By what rule can I ascer- 
tain the foot pounds of power exerted by a wheel 
of sriven amount of vent space (or of bucket sur- 
face) under a given head of water? lam working 
center vent 4 feet turbine wheels, in scroll cases 
and with gates of au area not half that of the 
venting space between the buckets. It seems to 
me that the gate first, and the case afterwards, 
throttle my power so that I get very much less 
than the same wheel would give me if gate and 
case were so larg"? that every bucket would be 
acted upon alike by a solid column of water, and 
the wheel thus allowed to use as much hs its vent- 
ing spaces would pass? Is this so? A. Tour 
questions cover pretty much the whole theory of 
turbines, and we could not answer them satisfac- 
torily in our limited space. Tou will find the the- 
ory put in considerable detail in Rankine's "Treat- 
ise on the Steam Engine," Fairbaim's " Machinery 
and Mill Work," and Weisbach's "Mechanics and 
Engineering." 

(4) J. V. says: It is Tgued that working 
two steam Ore engines with a line of hose attached 
to each, and the other ends of the hose being at- 
tached to the arms of a T, and both discharging 
from a nozzle H inches in diameter, screwed to 50 
feet of hose fastened to the third arm of the T, 
the pressure in the 50 feet of hose into which they 
are both working is nearly double that in either of 
the other hose pipes. I claim that pressure is 
about alike in the whole. Am I right ? A. We 
think you have the right idea. 

(5) a. M. H. siiys: I am building an ice- 
box inside box 1 inch in thickness, composed of 
black walnut, and lined with zinc. The outside of 
this box I wish to cover with feltios', H inch in 
thickness. The outer box is to consist of 1 inch 
in thickness of blank walnut. Would this make a 
good family ice box ? A. An air space of 2 inches 
thickness between the outer and the inner box is 
as good for the preservation of the ice as wou d 
be a packing with some filling like powdered char- 
coal or other material, but the space must be 
thoroughly airtight. Place the ice near the top, 
and the articles to be preserved lower; provide 
means to catch the drip from the ice— a sheet of 
zinc, perforated from below with holes to pass air 
down but not water, will do— and set a small pipe 
in the bottom to can'y oflf the water. Make the 
lid of the box to contain an air space as well 
as the sides. 

(6) Z. D. asks : If a man raises vertically 
a weight of 1,000 lbs., with the uniform velocity of 
10 f eeta second, by means of a cord and pulley, 
whatwould be the tension of that cord ? In other 
words, what stationary weight would give the 
same tension to that cord, if fastened to a fixed 
point? Friction and weight of rope are not taken 
into account. A. Under the conditions stated, the 
tension of the cord would be about 1,550 lbs. 

(7) J. K. says: 1. I wish to build an ice 
house to hold about a carload. I read your direc- 
tions on p. 251, vol. 31, but the bouse will only bold 



8 tuns. Could Imaketheinterior,insteadof6feet 
square, 12 feet square? A. When ice is well 
packed, the larger the mass the better it can be 
preserved from melting ; a 12 feet cube has been 
known to keep two years. 2. What percentage is 
the melting in an icehouse constructed as stated ? 
A. The percentage of melting will depend upon 
the climate, the length of the warm season, and 
the location of the house in regard to prevailing 
warm winds ; but can be brought to a minimum 
by careful attention in opening and closing the 
doors, and regard to light, ventilation, and good 
drainage. 3. We cangatherice only 1 or 2 inches 
thick. Would it pay to fill the icehouse, and then 
use some freezing mixtures, as stated on p. 330, 
vol. 33? A. If you can procure lee 2 inches thick, 
you have only to store it in the coldest weather, 
pDur waterupon it as you store it, and it will freeze 
together in one solid mass. 

(8) A. W. C. Jr. says: 1 I have a boat 20 
feet long by 7 feet 6 inches beam, drawing 15 inch- 
es of water, and an engine 3 inches by 5 inches 
stroke. Is the engine large enough for the boat ? 
It is a vertical engine, fitted with link motion. A. 
Tea. 2. What size of propeller do I require to 
drive the boat 6 or 7 miles an hour in still water ? 
A. Twenty-two inches in diameter, and of thirty 
inches pitch. 3. Of what dimensions should the 
boiler be? A. Thirty inches diameter, 3% feet 
high. 

(9) F. L. says : I wish to ask some questions 
about an hydraulic air compress. 1. In the case of 
a supply pipe supplying water to the cylinders, 
does it make any difl'erence in the power whether 
the supply pipe is larger or smaller, if the head 
and the size of the cylinder and piston remain un- 
changed ? My impression is that the only differ- 
ence whether it is 1 inch or 2 in diameter is that 
the machine would work faster with the large pipe. 
A. There would be no essential difference. 2. 
Does Keely getany greater pressure by having his 
supply pipe so small ? A. The way he produces his 
pressure is carefully kept secret. 3.1f the pressure 
on the lower piston is 2,000 lbs., what pressure per 
square inch would the air compressed in the air 
cylinders have ? A. The pressure of the air per 
square inch would be equal to the pressure on the 
piston in lbs. divided by its area in square inches. 
4. Given a cylinder and pistoiy say 10 inches in 
diameter, with 1,000 lbs. weight on the piston, the 
cylinders being set upright and filled with water, 
with a hole 1 inch in diameter at the bottom con- 
nected by a chamber by a pipe, with what press- 
ure or force would the water issue from the inch 
pipe? Would it be 1,000 lbs. per square Inch, or 
only the amount of 1,000 lbs. divided by the square 
inches in the area of the piston ? A. The same as 
the pressure on the same area of the piston. 5. 
Would compressed air let in on the surface of the 
water (the top of the cylinder being closed) pro- 
duce the same effect as if the pistons were pres- 
ent? A. It would, with the exception that some 
of the air might be absorbed by the water. 

^10) J. P. C. asks: 1. Will a 10x10 inches 
cylinder with 60 lbs. steam turn a two-blade pro- 
peller of 4 feet diameter and 10 feet pitch, with 18 
inch blades, 150 turns in a minute, or would it be 
advisable to use one of 8 feet pitch and make 200 
turns ? The boat is 33 feet on the keel and of 11 
feet beam ; she is 5 feet 6 inches deep. A. It would 
be better to reduce the pitch still more, and run 
the engine faster. 2. Would the boiler require 
more heating surface for the latter than the former, 
and how much for each ? A. Tou should have a 
boiler with about 300 square feet of heating sur- 
face in either case. 

(11) H. L C. says : 1. I am building a small 
engine of 2 inches bore and 4 inches stroke, what 
material will wear the best for a cylinder, brass or 
cast iron? A. Brass will be best. 2. Will an up- 
right boiler of the following dimensions be suf- 
ficient to work the engine up to half a horse pow- 
er ? Boiler is to be 12 inches in diameter and 30 
inches long, set in an iron jacket 20 inches in di- 
ameter, with the firebox under the lower end of 
the boiler, and a spiral flue to carry the heat 
around the boiler before it could reach the pipe. 
This would leave 10 inches above the fire for a 
s'eam chamber. A. We think the boiler is of 
sufficient size. 3. Would it be safe to set the boiler 
down low, so as to leave only an inch or two above 
the fire ? A. Tes. 

1 12) S. B. asks: What will remove stains 
from uncolored leather (saddle flaps) without in- 
juring the leather? The stains are probably grease. 
A. Try a little warm naphtha. 

(13 E. H J. asks : How can I remove grease 
from a sealskin cap, which has worked into the 
fur by contact with the hair ? A. Try a little 
warm naphtha or benzole. 

(14) A.M. & S. ask; With what can we 
mix white paintf or marking numbers on woolen 
clothing? The ordinary paint rubs off in the 
course of manufacture. A. Try the following ; 
Macerate (in a mortar) oxide of zinc with sufficient 
gum dammar and turpentine to give the proper 
body. This, we think, will obviate the difficulty. 

(15) J. M. B. asks ; 1-. Is the racing of ma- 
rine screw engines attended with any considerable 
loss of fuel? A. Tes. 2. Is there a governor in 
use, which secures uniformity of motion in screw 
engines? A. We think not. 3. Do diflerentdepths 
of immersion cause the screw to race, or is it 
caused by its being lifted partly out of water? A. 
By beinglif ted partly out of the wa tpr. 

1. Can as flne castings be made of bronze as of 
type alloy? A. No. 2. Are molds of plaster of 
Paris as suitable to cast small bronze work in as 
dry sand molds ? A. Tes. 

(161 A. M. says : A friend and I have an ar- 
gument which we have agreed to leave to you for 
settlement. I claim that the ordinary 3-ported 
slide valve cannot be lapped so as to use steam ex- 
pansively for more than H the length of the stroke 
(that is, steam to follow piston %) without putting 
another valve en the back of the main valve, o 



putting another valve on a separate seat. My 
friend claims that the common single slide valve 
can be lapped and made to cut off at any portion 
of the stroke predetermined on, and can do it just 
as well (and not spoil the exhaust) as with the aux- 
iliary valve ; only, of course, it cannot be altered 
when once set. Which of us is right? A. Tou 
are. 

(17) E, E. R. says ; I notice that Mr. Saw 
yer, referring to Professor Tyndall's experiment, 
says that a person, on putting his ear close to the 
bar, can hear a click when the circuit is opened 
or closed. Now I have a line of telegraph of about 
40 feet in open circuit, run by 2 cells of Lockwood 
battery. The wire is No. 12, copper. By placing 
my ear near either instrument, I can plainly hear 
the click when the circuit is broken, but not when 
it is closed. Why is this? A. Place the instru- 
ment on a sounding board. We think you will 
then be able to hear the click on closing circuit. 
With proper conditions, it can be distinguished 
both on opening and closing circuit. 

(18) H. B. asks ; What book could I get, to 
obtain information in electro-motive power ? A . 
"Electricity and Magnetism,"b y Fieeming Jenkln, 
is an excellent little book. 

(19) J. T. McL. says ; The electricity pro 
duced on an engine, by the friction of a cross bel* 
100 feet long and 3 feet wide, is considerable. By 
holding one hand up within a foot or so of the 
belt, and with the other touching a gas jet with a 
copper wire, we can easily light the gas, even if 
the wire is held an inch from the jet. In some 
conditions of the atmosphere, it is very painful to 
walk bareheaded under the belt, although it is 
some 12 feet or more from the floor. A number 
of persons have received great relief from rheu- 
niatic and neuralgic pains ard nervous headache 
by standing under this belt on zinc or glass plates. 
The question is this : Can I, with copper or other 
wire, collecta part of the electricity from the belt 
and convey it a quarter of a mile so as to utilize 
it ? A. Tes, but it will cost more to do so than to 
generate electricity where it is wanted. An ex- 
ample of this phenomenon was illustrated in our 
issue of May 9, 1874. 

(20) W. H. H. says : Some time since I or- 
dered some short timber to be placed on soma 
joists in my shop, and left. When I returned, I 
found it ail placed on two joists ; and I took one 
third off. Twenty-four hours afterward Ihe joist 
broke. Why did it not break when all the timber 
was on? A. Time is an element to be taken into 
consideration in overcoming the strength of the 
fibers of timber. Two thirds of the load in this 
case was sufficient to break the joist in 24 hours 
after one third had been removed; but a much 
shorter time would have sufficed to break it with 
the whole load upon it. 

(211 L. H. C. asks: Is there anything 
known which will ignite common burning gas by 
contact, besides, of course, electricity and fire? 
A. There are methods, other than those you men- 
tion, known to chemists, by means of which ordi- 
nary coal gas may be ignited. They are, however, 
without exception, open to so many objections 
ttiat they are of little practical value. Metallic 
platinum, when finely divided, commonly called 
platinum sponge, has the property of condensing 
gases upon its surface. Thus, if a stream of pure 
hydrogen, oreven carburetted hydrogen, be made 
to impinge on the surface of a little bulb of this 
sponge, its combiijatlon with the oxygen which it 
finds there causes the ball to grow red hot, and 
thus ignite the gas. 

(22) J. B. L. says: I have made the tele- 
scope described in ysur paper about 18 months 
ago, and find it well worth the money and time 
taken to make it. Recently, while looking at the 
moon, I noticed that the edges, especially on the 
side towards the sun, had a wavy appearance, such 
as heat makes in aecendirg through air. A. Warm 
and cool layers of air in the atmosphere bend the 
rays of light from their true course. Thus it is 
that high powers cannot be used except on very 
rare occasions. 

(23) M. E C. says: We have a private tel- 
egraph line, 800 feet long, using No. 16 copper wire 
for double the entire distance, that is, using no 
ground wires. We have three offices, the wire in 
each entering the upper stories of thehouse and 
passing, by meats of wire insulated with cotton 
and wax, to the lower fioors. Is it perfectly safe 
to useitwithoutlightningarresters? Our line is 
completely insulated with regard to the earth,and 
therefore I should think that it would not attract 
lightning. A. Lightning arresters are employed 
prlDcipaliy to prevent thewire, forming the coils 
of the instruments, from being burnt off. The 
line does not attract lightning atali. If, however, 
a discharge occurs in the immediate neighbor- 
hood of one end of the line, and the opposite end 
is very much nearer good ground (gas, water 
pipes, etc.), part of the discharge will follow the 
wire on aacount of the low resistance of such a 
route. In such a case, the line might be danger- 
ous. 

(241 L. G. S. says: Is ihe greater power of 
of the lenses produced by the shaping and polish- 
ing of the glass only, or is it also the result of a 
chemical process in manufacturing the glass ? A. 
It Is only the form of the Icls that gives it its 
power. A convex lens makes objects appear 
larger ; a concave one makes them look smaller. 

(25) A. F. H. asks: Will you suggest a 
cheap and simple method whereby I may be able 
to grind lenses suitable for a microscope of high 
power, also others suitable for use in a telescope? 
A. There are two kinds of glass used, one very 
heavy, called flint, the other light, called crown ; 
and with the proper combination of these, the 
lenses are made achromatic. Any text book of 
natural philosophy or optics will give you the pro- 
portions ; and much valuable information may be 
gleaned from the last four volumes of the Scien- 
tific American. 
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(36) J. P . says : 1. I -herewith send you a 
piece of a porous cup. Can you tell me of what 
substances It Is made ? It is the best porous cup 
that I have ever used, as It offers but very little 
reslstaace to the galvanic current. A. The clay 
In the sample appears to be that ordinarily used 
for porous cells. The cup was very thin and not 
over-baked, which accounts for its low resist- 
ance. 2. There is a deep red cement used for coat- 
ing the inside of glass cylinders for electrical ma- 
chines. Can you tell me how It is made? A. The 
best sealing wax is much used for the pur- 
pose. 

(27) C. N. W. says : A is a ladder weighing 
.500 lbs., pivoted at a, and having a lever or prop, 
B, hinged to it at b. This prop has a wheel, c, at- 
tached to its lower end,which runs up an inclined 
plane, C (Inclined 1 in 5 or 8 feet in 40 feet). The 
power is applied at P through a rope, d, which 
runs over a pulley, e, and thence down the in- 




cline, c, and is attached to the lower end of the 
prop, B. What power will be required to raise the 
ladder ? A. You do not send sulBcient data, but 
we will explain the method by which you can 
make the solution. It will first be necessary to 
find the pressure exerted at the point, b ; next find, 
by the principle of the lever, the force that, acting 
in the direction of the prop, will balance this 
pressure; and finally, by the principles of the in- 
clined plane, determine the relation between this 
force and the weight on the cord, d. 

(28) D. K. B. asks: Is there anything that 
win settle or precipitate dirt in flowing varnish ? 
I am using a varnish that has a good luster, but 
after it has flowed, it appears to be specked with 
fine dirt. A. Thin the varnish down and filter 
through a small plug of cotton wool. 

(29) A. H. B. says : I have a small piece of 
quartz rock, supposed to contain silver. Will you 
tell me some way to test it ? It the rock is pound- 
ed up fine and treated with nitric acid, thoroughly 
stirred up, and salt be added, and then the solu- 
tion be washed, put on to white paper, and ex- 
posed to the sun, would it turn dark if it contained 
silver? A. Grind the rock into an Impalpable 
powder, and digest forsome time with nitric acid. 
Filter the solution through good, clean, white fil- 
ter paper, in order to remove the undissolved re- 
sidue. If the solution contain silver, upon the ad- 
dition of a solution of chloride of sodium (com- 
mon salt>, a heavy, white, flocky precipitate of 
chloride of silver will form, which will shortly 
subside, when the excess of liquid may be decant- 
ed and the precipitate washed with clean cold wa- 
ter. On exposure to light, this precipitate will soon 
change to a dark color. 

(30) C. D. B. asks: What cheap substance 
can t add to Veniue turpentine to destroy its odor 
without injuring its healing properties ? A. We 
do not think this could be accomplished without 
altering the chemical properties of the body to 
some extent. 



(37) J. V. asks : Why cannot I weld sleigh 
shoe steel? I can weld cast steel with good suc- 
cess. A. Probably from inexperience. 

(38) J. W. B. asks : 1. Is there any differ- 
ence in the power of an oscillating and a balance 
valve engine, if both engines are of the same 
size ? A. Itidepends on the workmanship. 2. Is 
there any way to change the motion of an oscilla- 
tlngengine, as simple as the link motion? A. No, 
none so effective. 3. Are the drive wheels on lo- 
comotives keyed to the axles ? A. Yes. 

Has the mariner's compass the same polarity un- 
der water as it has above water ? A. Tes. 

(39) D. C. B. says : I have an hydraulic ram 
in operation, working at 8 feet head, by IJ^ Inches 
feedand^inchdiscbarge, throwing water through 
300 feet of pipe, 50 feet high. When first put in 
operation, it worked well, but occasionally the wa- 
ter runs slowly until very little is obtained 
through the discharge pipe. The ram appears to 

labor very heavily, making a loud 
vibrating noise in the dwelling 
bouse where the water is deliv- 
ered, even when it is throwing very 
little water. When it delivers its 
proper amount, there is only a 
sharp click beard from the valve. 
When working properly, the ram 
delivers over 1,000 gallons per 
day of 24 hours : when laboring heavily, with 
the loud vibrating noise, it only delivers aboutlOO 
gallons in the same time. What shall I do to rem- 
edy It? A. The trouble probably arises from the 
valves getting choked at times. 



(311 C. H. D. asks : 1. In what form is ni- 
trogen generally applied to the soil ? A. General- 
ly in the form of compounds containing ammonia 
and ammonlacal salts, such as urea. 2. Is there 
any way to ascertain approximately the propor- 
tions of nitrogen and phosphoric acid which 
would be required per acre in a field where cereals 
are Intended to grow ? A. Yes. An analysis of a 
fair sample of the soU would determine what was 
requisite. 3. What properties does air-slaked lime 
supply to the soil? A. It decomposes part of the 
organic constituents of the soil, and rendersthem 
suitable for assimilation by the plants. 

(32) C. asks : Is there any chemical compo 
sition by which the skin may be darkened perma- 
nently, without any iojurious effect ? A. We do 
not know of any compound that will accomplish 
this. 

(33) E.M.L.asks : Are the following propor- 
tions right for a small steam yacht ? She is 30 feet 
long by 8 feet beam. The machinery Ig composed 
of an engine with a 5 Inch cylinder with 8 inches 
stroke. She has a 33 inch screw of 4 feet 2 Inches 
pitch. The boiler is 5 feet high by 30 Inches in di- 
ameter, and has a low crown sheet with 56 two 
inch tubes, and is supposed to be an 8 horse boiler; 
but we can hardly keep steam lo supply the en- 
gine. What is wrong? A. You do not send enough 
data to enable us to form a very definite conclu- 
sion. The proportions are very fair. If you could 
attach an indicator to the engine, and measure the 
water evaporated by the boiler, you can soon de- 
tect the trouble. 

(34) T. J. H. asks : At what time in the year 
should I cut timber for wagon lumber, etc., so as 
to prevent the worms from getting into the lum- 
ber? A. The proper time for felling trees is that 
in which the largest quantity of hard and durable 
wood can be obtained as free from sap as possible. 
Timber Is felled during the cold months, when the 
natural Juices are most inactive, and the tree, in a 
measure, dormant. To properly season the wood, 
it is necessary that it should be exposed for about 
a year to the influence of dry air. 

(35) C. S. asks : How can I find the power of 
a turbine water wheel? A. By experiment only. 

Which is the t)est to use with a windmill 12 feet 
In diameter, a circular or a straight saw, to saw 
wood ? A. A circular saw. 

(36) T. A. L. asks : If I take two locomotive 
springs of like dimensions, and give one 1 inch 
more set than the other, what effect will It have in 
segard to strength ? A. The former spring will be 
rtronger. 



(40) J. A. S. asks : How are gun springs 
tempered? A. The springs are heated to a blood 
red, then kept covered with oil and held over a 
slow fire until the oil on them blazes freely all 
over the spring. 

(41) J. R. says : 1. I assert that steam can 
be used expansively to advantage where you do 
not need the fall power of the engine. I have an 
engine of 30 horse power and only require 15 horse 
power. Cannot I save steam by using it expan- 
sively, that is, by cutting off the steam when the 
piston has travelled one half or two thirds of its 
stroke? A. Yes. You are right. 2. Is it neces- 
sary to have the exhaust portlargerthanthesteam 
port when you use the exhaust to create draft ? 
A. Yes. 

(42) J. G. W. asks: Can a left hand screw 
thread be cut with a right hand die, by taking one 
half of the die and a piece of copper, and cutting 
it? A. No. 

(43) M. F. 8. says : A friend asserts that, 
in belting directly on the face of an engine fiy 
wheel, the most power is obtained from the wheel. 
He says also that the centrifugal force is greater at 
the face, and of course is transmitted to the belt, 
and concludes by saying that it is the best known 
way to belt from the engine. My claim is that, if 
the belt weie driven from a smaller wheel on the 
same shaft, that the engine would not vary so 
much when work was thrown on or off, and the 
engine would not be strained so much, and con- 
sequently would run more easily. My theory is 
that the leverage is much greater in the fly wheel, 
and the weight is at the end of leverage, and will 
overcome the shorter leverage of the belt wheel, 
thereby causing the engine to run with less strain, 
allowing the fly wheel to check sudden jerks caused 
by work thrown on. Your decision will be grate- 
fully received. A. Since you both agree to drive 
from the fly wheel by belting, the engine will be, 
with the same speed of belt, more powerful with 
the small fly wheel. 

(44) J. N. T. asks : Please give me recipes 
for bright red and white paints, forpaint'ng the 
outside jacket and heating pipes of a dwelling 
house furnace. A. Use a paint made of red and 
white lead. 



such a brake device asl mention ever been tried? 
A. Your plan is quite old in idea, and not practi- 
cally useful for railways. The same effect can be 
produced by any .continuous brake that is sufia- 
ciently powerful. 

(50) F. H. M. asks: 1. Our school building 
is heated by steam. I put a check valve on the 
boiler, to pre ventthe water from backing up when 
the steam is shut off from part of the rooms. The 
valve retards the flow of water back to the boiler, 
and the arrangement does not heat so well. Can 
I not put a slender spiral spring under the valve 
to counterbalance its weight, and obviate the dif- 
ficulty? A. Yes. 2. I have taken the val>'e out, 
and since that t have discovered several bad leaks 
in the steam joints. Why did they not leak before 
the valve was taken out, when we had greater 
pressure of steam? A. They were probably then 
not so much worn. 

(51) C. B. C. aske : In turning cast or 
wrought iron, which can be driven at the highest 
speed without using oil or water? A. Cast Iron. 

(53) H. S. M. says: 1. I am building an en- 
gine to use steam at 500 lbs. pressure per square 
inch. Will the temperature of such steam be too 
high for brass or composition connections and 
valves? A. No. 2. Would it be safer to use mal- 
leable iron? A. No. 3. Which will stand the 
highest temperature without crumblicg, yellow 
brass or gun metal? A. Gun metal. 

(53) J. B. L. says : I am running an 18 feet 
overshot water wheel and an 8 f eetdtivlng wheel. 
It I Increase my driving wheel to the size of water 
wheel, will it increase my power ? A. No. 

(54) A. asks . How is the fine color on case- 
hardened iron, such as on gun trimmings, ob- 
tained ? A. Casehardened iron does not present a 
fine color. 

55) H. W. 8. says : I have an engine lathe 
of 16 inch swing and 5 feet bed. Is it possible to 
run it by foot power to turn cast Iron cylinders 
not over 5 inches in diameter ? A. No. It is im- 
practicable. 

MlNERAi.8, KTC. — Specimens bave been rt 
ceived from the following correspondentB.aii' 
examined, with the results stated : 

G. B.'s and J. M. E.'s minerals have not been re- 
ceived.— H.—Nos. 1, 3, and 4 are siliceous rocks, 
cortaining oxide of iron, but not in profitable 
quantity. No. 2 is carbonate of lime.- J. A. Y.— 
No. 1 is manganese. No. 2 is coral replaced by si- 
lex. No. 3 is encrlnite. No. 4 is cyathyphylloid 
coral. NoSis millepore coral. No. 6 is an imper- 
fect fossil replaced by carbonate of lime. No. 8 is 
stilbite. No. 7. Send a larger fragment.— W. B. H. 
—It contains S5 per cent metallic lead, and will pay 
to mine if there is enough of it. 



"Businesa and Personal," which is specially set 
apart for that purpose, subject to the charge men- 
tioned at the head of that column. Almost any 
desired information can in this way be eipedl 
tiouBly obtained. 
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(45) K. F. a. says : I have a saw mill in 
which the engine cylinder is 8x16 inches, and the 
fly wheel 4 feet in diameter. The weight of fly 
wheel is about 400 lbs. I contend that it would 
improve the power to get a larger fly wheel, say 
about 600 lbs. in weight. Am I right? A. No. It 
would not Improve the power. 

(46) E. 0. asks : What tools are necessary 
for making a small 2x4 inches engine, the cylinder 
being already bored ? A. A lathe, a vise, and a 
few hand-turning tools, drills, scrapers, and files. 

(47) W. W. K. says : On a recent examina- 
tion of our steam boilers, we find a substance cov- 
ering the tubes, braces, and the whole interior of 
the boilers. It resembles black wax, and comes, 
we presume, from allowing our exhaust steam to 
enter the cistern from which we feed our boilers. 
How can we prevent the destructive effects of 
this deposit ? We notice that the braces are al- 
ready being corroded by it. A. The deposit must 
be analyzed before a preventive can be recom- 
mended. 

(48) H. H. F. asks : How can I bore a long 
tube in a slightly taper form ? A. A very slight 
amount of taper may be obtained by keeping the 
tube very cold at the commencement and gradu- 
ally increasing the temperature up to 200° Fah. as 
the boring proceeds. 

(49) R. A. C. says : It appears to me that the 
most natural and effectual way to brake a car 
would be by gravitation, that is, by throwing the 
weight of the body of car, by means of toggle 
joints, on each wheel, the lever running diagonal- 
ly across the bottom of the oar to a bar of iron 
running up center, under bottom of car, from end 
to end, to the windlass on the platform. It could 
be so constructedtbat,whenthe engine is reversed 
and the cars are pushed together, the pressure can 
be utilized and brought to bear upon the wheels, 
so that a rolling motion can ba changed into a slid- 
ing one Immediately. Some of my friends main- 
tain that a car would not be stopped so quickly 
with all the wheels Instantaneously stopped as It 
would if their speed were partially impaired. Has 



J . A. 8. asks : 1. How are laminated steel 
guns made? 2. How are stub twist guns made? 
3. How are Damascus gun barrels made?— A. F. 
asks: Why will a stick of timber 50 feet long and 
1 foot square, sag more, whole, than when sawu 
irto two inch plank ?— S. T. S. asks : How are ar- 
Hflclal limbs covered with raw hide ?— D. H. S. Jr. 
asks : 1. What is the greatest depth of snow 
through which the most powerful locomotive can 
propel the best snow plow, at a uniform speed, on 
a level straight track? 2 What is the greatest 
feat which has been accomplished by a snow plow 
propelled by any number of locomotives ?— H. M. 
T. asKS : How do dairymen skim milk in large 
quantities ? -J K. says: I want to raise a certain 
weight. I put, on a stationary surface, a wedge 3 
Inches long by IH wide at the large end, and IH 
wide at the small end, the taper all being on one 
side, and the other side straight. I move the wedge 
by means of a scrtw % inches in diameter, with 10 
threads to the inch, with a crank 4 inches long. 
What weight can I raise by exerting a force of 50 
lbs. on the lever? 



C0MHT7NICATJ0NS BECEITED. 

The Editor of the Scikntifio Akbkioab ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On Crossing the English Channel. By G. W. P. 

On the Hydro Pneumatic Puzzle. By R. H. A., 
andby W.H. P. 

On the Scientific American. By S. S. B. 

On the Dioptric Light. By W. C. G. 

On the Hoosac Tunnel. By F. W. Q. 

On Spark Arresters. By C. F. P. 

On Pumping Water into Mains. By J. A. R. 

On a Problem. By G. D. B. 

On Laying Out a Square. By H. B N., by C. E. 
B.,andby J. W.D. 
Also inquiries and answers from the following : 

G.-C. K.-T. C.-W. M. T.-C. D.-E. A. P. -A. T. 

-T. B.M.-H. T. B.-J. J.-H. H.-N. F. W.-A. Q. 



-J. F 
-I.L. 



O S.- 
-L. P. 



W. 8.— J. 
-J. G. F. 



-T. T.— J. T.— CO 



HINTS f TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appeai 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mall, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who sells miniature steam engines ? 
Where can simple galvanic batteries be bought ? 
Whose IB the best apparatus for projecting the 
spectrum on a screen ? Where can steam engine 
indicators be obtained ?" All such personal inquir- 
ies are prlnted,a8 will be observed, in the column of 



INDEX OF INVENTIONS 

FOB WHICH 

Eietters Patent of tbe United States were 
Granted in the IVeek Eadins 

November 30, 187 b 

AND EACH BEABING THAT DATE. 

(Those marked (r) are relssned patcnts.l 

Acldfor cement, etc., treating 170,594 

Advertising, Illuminated, W. A. Lllllendahl 110.444 

Alarm, etc., burglar, G. Hancock 170,55.'! 

Alarm. Are and burglar, C . A. Maxlleld 170,485 

Animal pokes, bow for, Beckwlthdfc Brown 170,511 

Apple corerand sllcer, H. W. Little 170,574 

Auger, well. F. A. Montgomery 170,445 

Baby walker, J. Garcia 170,544 

Bale tie, A. N. Powell 170,589 

Bale tie , Schartan and Gardner 170,597 

Baling cotton, device for, T. H. Murphy 170,446 

Barrel-lifting machine, A. J. Small 170,599 

Bed clothes holder, J Lesh 170,573 

Bee hives, moth trap for, W. H. Spurlln 170 601 

Billiard table, F. E. Held 170.557 

BiBCult cutter, A. P. Ashbourne 170,460 

Boiler feeder, automatic, S. Cook (r) 6,768 

Boot and shoe, F. O.Ward 170,611 

Boot tree, G. W. Badger no,46i 

Boots, machine for sewing, Goodyear e( aZ 170,547 

Brick machine, Crabtree & Melcher 170,526 

Bridge, draw, M. Vincent 170.660 

Brushes, securing handles to, J. L. Whiting 170,500 

Burner, argand gas, C. D. Gervin (r) 6,769 

Butter package, H. P. Adams 170,501 

Caissons, air shaft for, W. S. Pope 170,588 

Camera, E. B. Barker 170,465 

Camera screen, .). F. Ryder 170,453 

Car brake, Bettelej- & Snarer 170,509 

Car coupling, C. Johnson 170,568 

Car platform, B. J. LaMothe 170,480 

Car starter, E . G. Goddard 170,546 

Carstarter, .1. D. Pierce... 170,490 

Car starter, L. Wolfley 170,459 

Carriage axles, turning, J W. Ellis 170,538 

Carriage, child's, A. Ropes 170,493 

Cart, dumping, G. B. WlestUng 170,654 

Cartridge, G. Smith 170.643 

Cartridge, blasting. Smith & Egge 170,600 

Ohilr fastening, L D. Craig 170,470 

Chair, folding, F. Hlckoian 170,562 

Chair, lecUnlng.C. M. Alexander 170,503 

Chair, tilting, L. Heywood 170,561 

Cleat and hawser clamp, F. W. Hofele 170,628 

Clevis pins, manufacture of , W. J. Lewis 170,481 

Clothes dryer, T. G. Saint 170,495 

Clothes pin. H. H. Mason 170,579 

Coal dust blocks, etc., making, M. M. Pettes 170,587 

Cock, stop, \. Upham 170,648 

Cock, stop and waste, R. J. Malcolm 170,576 

Cjoler, milk, B. C. Bort 170,618 

Coolers, etc., cover for water, C. B. Jewett 170,477 

Corn shield, M. Kelly 170,478 

Cotton, device for baling, T. H. Murphy 170,446 

Counieisink, R. J. Welles 170,653 

Couplings to shafts, fixing, G. A. Chapman... 170,524 

Cultivatoi', H. D.Green 170,549 

Cultivator, T. J.Lee .... 170,682 

Cultlvatorteeth. self -locking, J. Harris 170,627 

Curry comb. M. L. Slmonson 170,455 

Digger, potato, N.Rugg 170,452 

Dish cloth holder, J. M. Brown 170,519 

Ditching machine, J. E. Landrum 170,681 

Drilling machine, metal, S. W. Putnam 170,591 

Drilling machine, rock, A. Kirk 170,479 

Dumping for graves, J. W Vannice 170,649 

Dyeing fabrics, etc., J. Harlev 170,626 

Earth-boring apparatus, Davis & Mills 170,437 

Eggs, preserving, F. H. L. c. Sacc 170,494 

Embroidering fabrics, R. M. Rose 170,596 

Engine, caloric, C. Muskov 170,447 

Engine, rotary, J. W . Blodgett 170,512 

Evaporating pan, A. W. J. Mason 170,484 

Expansive tool, C. Crammer 170,527 

Exterminator, ant, M. Bartbel .... 170,505 

Fabri", elastic, Leonardo Buckley 170,572 

Fabric, elastic, A.Turner 170,606 

Fence barb, wire. Brown & Tubbs 170,518 

Fire brick, making, J. P. Alexander 170,502 

Fodder cutter, T. B. Lamb 170,569 

Freezing apparatus, E. c. Tozer 170,498 

Furnace for heating steel, J. B. Armstrong.. .. 170,430 

Furnac grate, J. B. Larkin 170,571 

Furnace, etc., ventilating, J. A. Young 170,615 

Furnace bottom plate, S. Dallar 170,529 

Gas scrubber and condenser, T. C. Hopper 170,475 

Gate, fsrm, H. S. Moyers 170,489 

Gate, swinging and tilting, A. Brinkerhoff 170,517 

Glassware, mold for, B. Bakewell Jr 170,464 

Gold and silver ores, roasting, R. M. Fryer 170,625 

Grain binder, J. J. Atwater 170,617 

Grain tester. Card & Staughton 170,545 

Grate, G. Wellhouse 170,612 

Grist alarm, D. T. Williams 170,614 

Hair switch, A. R. Smith 170,497 

Hame, A. F. Davis 170,530 

Hame coupling, J. H. Carlisle 170,521 

Harrow. H. Melll 170,637 

Harvester, J. P. Delseseaux 170,438 

Harvester cutter, P. Howell 170,565 

Harvester rake, H. H. Brldenthal, Jr 170,433 

Harvester rake, S. F. Cranston 170,435 

Harvester rake, W. N. Whlteley 170,613 

Harvester seat guard. E. Hale Jr 170,554 

Hatventllator, N. I. Rees 170,450 

Heating drum, J. S. Lewis 170,482 

Hides for tanning, preparing, H. Ely 170,623 

Hinge, J. R. Shields 170,598 

Hinge, self-closing, C. A. Miller ff0,486 

Honey package, L. Drake 170,622 

Horse blanket and fly net, L. S. Crittenden 170,528 

Horse yoke. J. Bojer 170,514 

Horses from running, preventing, C. Guellcher. . 170,552 

Horseshoe blank, J. T. Walker 170,609 

Horseshoe nail machine, J. Roy (r) 6,776 

Hose coupling, S. White 170, <57 

Hose nozzle, J. Toomey 170,604 

Ice machine, J. M. Beath 170,508 

Indicator, station, C. A.Evans 170,539 
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Ink powder, W. A. Bonney 170,513 

Knitting machine, Bui-Bon & Nelson 170,463 

Lamp, J. W. Carter 170,532, 170,523 

Lamp chimneys, Harlng, etc., F. Zimmerman 170,616 

Lamp chimneys, etcflarlne, T. B. Atterbury.... 170,131 

Lamp extinguisher, F. Hartman 170,556 

Lamp pendant, W. M. Underbill 170,607 

Lantern, H. Beebe 170,510 

Lantern, E. S. Kltcble 170,451 

Lathe, engine, W. Tucker 170,605 

Lock, sewing machine cover, J . B . Logan 170,575 

Lock, time, L. A. Halneu 170,558 

Lock, tlme,P. B. Hennessy 170,558 

Loom for weaving, H. M. Witter 170,458 

Loom picker, H. McManus 170,580 

Lubricating compound, J. F. Mendonsa 170,581 

Lunch box. Hunt & Whltehouse 170.441 

Milk pall, Amole 170,501 

Milking pall, A. M. Bailey 170,463 

Mill, pearl barley, H. S. Northrup 170,638 

Mill, rolling, C. H. Perkins 170,449 

Millstone driver, W. E. Sergeant 170,451 

Millstone tram and staff, Oreenleaf & Eruse 170,550 

Mopand brushholder, C. B. Clark 170,525 

Mophead, W. H. Curtis (r) 0,772 

Motion, converting, W. Dawes 170,531 

Neck tie fastener, J. Wachner 170,651 

Oat meal machine, A. J. Ehrrichson 170,536 

Oat meal machine, W. Heston 170,500 

Ore concentrator, ,T. V. Pomeroy 170,642 

Ore hoist, C. W. Hunt 170,442 

Ores, treating, Eames & Patchen 170,535 

Paint, Are proof, J. Dcvltt 170,533 

Paper box, D. K. Osbourn 170,639 

Paper wagon body, J. W. Jarboe (r) 6,770, 6,771 

Perfume fountain, E. Rath 170,592 

Piano forte action, grand, C. F. T. Stelnway 170,645 

Pianoforte agraffe, C. V. T. Stelnway 170,646 

Pianoforte metal frame, C. F. T. Stelnway 170,647 

Planofortemuslc rack, S. Brambach 170,619 

Picture holder,Perklns& Dodds 170,585 

Pipe Joint, B.Jennings 170,476 

Pipes, coupling- sections of, Flagler & Brown ... 170,473 

Planing and matching machlne,Doane.£e al.ir) 6,773 

Planter, corn, A. Hearst 170,474 

Plow,T.E.C. Brlnly 170,516 

Plow, sulky, G. Moore 170,487 

Press, G. B. Boomer 170,467 

Press, cotton, W. W. Wallace 170,610 

Press, oil, C. L. Morehouse 170,488 

Press, portable hay, H. McOarty 170,636 

Press, rotary, W. K. Daniels 170,436 

Press, rotary perfecting, J. L. Firm 170,542 

Propellers, guard for 8crew,H. G. Wagner 170,608 

Pulp strainer, S. E. Crocker 170,471 

Pump and engine, rotary, R. Patrick 170, 418 

Rail Joint, H. Weber 170,652 

Railway frog, G. Elliot 170,537 

Railway signal, electric, farmer and Tyer 170,540 

Razor strop, J. Maxson 170,635 

Refrigerator, B. A. Stevens 170,602 

Ropes, tube for forming, J. Rlnek 170,595 

Saddle, pad, S. Herr 170,559 

Sash fastener, J. R. Deweese 170,4T2 

Sash holder, H. C. Perry 170,586 

Haw guide, circular, Bryce and Gronberg 170,520 

Saw mills, log turner for, G. H. Shearer (r) 6,777 

Sawlag machine, band, W. C. Margedant 170,577 

Sawing machine, scroll, W. C. Margedant 170,578 

Sawing machine, scroll, F. D. Smltn 170,456 

Screen, L. Fltzpatrlck 170,440 

Screws, machine for threading, F. P. Slteldon... 170,496 

Separator, grain, C. B. Nichols 170,584 

Sewing machine, boot, Goodyear and Hadley 170,547 

Sewing machine plalter, etc., J.J. Fessenden 170,541 

Shears, gage for. J. Lamb 170,570 

S leeve adjuster, A. Perego 170 ,641 

Soda water fountain, C. Grelner 170,551 

Spectacle frame, J. W. Stewart 170,644 

Spinning wheel, J. J. Kendall 170,630 

Spring, rubber, D. R. Pratt 170,590 

Steel, manufacture of chromo, J. Baur 170,507 

Stove, heating, K. S. Barr 170,506 

Straightening machine, J. S. Atkinson 170,461 

Table, folding, J. Bradfleld 170,515 

Thill coupling, B . S. Porter 170,491 

Thill, open, C.H.Matthlessen 170,634 

Tile, C. J. Merrill 170,582 

Time detector; watchman's, W. Imhaeuser 170.443 

Tire tightener, E. I. Moore 170,583 

Tobacco dryer, D . ]i. Chapln 170,469 

Tobacco dryer, H . R. Farmer 170,624 

Tongue support, H. U.Brlggs 170,434 

Toy chromotrope. Steel and McCadden 170,603 

Toy pistol, G. W.Eddy 170,439 

Truss, S.M. Bayard 170,466 

Type-setting machine, A. C. Richards 170,593 

Type-writing machine, P. Doming 170,621 

Valve, cut-off', W. F. Martin 170,483 

Vaultcover.J. K. Ingalls 170,567 

Vehicle, hand-propelled, W. T. and G. H. Howard 170,629 

Vehicle seat, J. H. Franklin 170,543 

Wagon jack, C. Gray 170,548 

Washboard, W. H. Berger 170,432 

Water coolers, etc., cover for, E. B. .Tewett 170,477 

Water trap supply, etc ., J. H. MorrelUr) 6,775 

Water wheel, I. Mallery 170,633 

Water wheel,?. Volgt 170,499 

Waterworks, portable, J. N. Dennlsson 170,532 

Weather strip, J. Chandler 170,620 

Weather strip, D. Doan 170,534 

Well, packing oil, J. H.Hoffman 110.563 

Wheel hub, J. Hynian 170,566 

Windlass, J. P. Manton (r) 6,774 

Windmill, A. N. Hollembeak 170,564 

Windmill, D. L. Osborn 170,640 

Wrench, H. Port 170,492 

Yoke, horse, J. Boyer 170,514 

DESIGNS PATENTED. 

8,811,8,812.— Buttons AND Studs.— T. G. Brown, New- 
ark, N. J. 

8,813to8,815,— Show Casks.— J. Lolinbeuterel al., St. 
Louis, Mo. 

S,816.— Tobacco Bags.— W. J. Gnssen, Richmond, Va. 

8,817.— CuTLBRT.— J. D. Frary, New Britain, Conn. 

8,818,8,819.— Soda Water Appabatub.—F.JI. Shepherd, 
Boston, Mass. 



SCHEDULE OF PAXENT FEES. 

•n each Caveat $10 

On each Trade mark 833 

On filing each application for aPatent (17 years) $15 

On Issuing each original Patent $'.20 

On appeal to Examiners -In^Chlef $10 

On appeal to Commissioner of Patents $30 

On application for Reissue $30 

On Uinga Disclaimer $10 

On an application for Design (3>^ years) $10 

application for Design (7 years) $15 

n application^ or Design (14 years) $30 



CAHABIAH PATENTS. 
LIST or Pathbts Orahtbd in Canada, 

November 24 to December 1, 1878. 

5,404.— G. McConnell, Oconto, Wis., U. S. Sleigh. 

Nov. 24, 1875. 
5,405.— E. E. Mann, Lawrence, Mass.. U. B., et at. Ap- 
paratus for fogslgnals. Nov. 24, 1875. 
5,406.— H. S. Clark, Towanda, Pa., U. S. Spring gear 

lorvehlcles> Nov. 24, 1875. 
5,407.— G. E. Taylor, Philadelphia, Pa., U. S. Manu- 
facture of tinned plates. Nov. 24, 1875. 
5,408.— W, Dickson, Jr., Richmond, P. Q. Fire extin- 
guisher. Nov. 24, 1875. 
5,409.— H. H. Bultzly, Assumption, 111., U. S.,et al. 

Hand truck. Nov. 24, 1875. 
5,410.— H. H. Furbish, Yarmouth, Me., U. S. Making 

paper pulp from wood. Nov. 24, 1875. 
5,111.— J. C. Schoonmaker, Geddls, N. Y., U. S. Light- 
ning conductors. Nov. 24, 1875. 
5,412.— A. Page, Boston, Mass., U. S. Wringer. Nov. 

24, 1875. 
5,413.— A. Wlllson, Bell Ewart, Ont.,«« al. Device to 

protect brakesmen on freight cars. Nov. 24, 1875. 
5,414.— P. W. Hart, Camden, N. Y., U. S. Saw collars 

for grooving laths. Nov. 24, 1875. 
5,415. -A. Corbett, Hlcksville, N. Y., U. S. Sleigh 

lance. Nov. 24, 1875. 
5,416.— W. Lyman, Mlddlefleld, Conn., U.S. Rowing 

gear. Nov. 24, 1875. 
5,417.— J. Angus, St. Stephen, N. B. Process of tanning 

hides, etc., with the hair left on. Nov. 24, 1875. 
5,413.— G. McPherson, Chicago, 111., U. S. Regulating 

percolator. Nov. 24, 1875. 
5,419.— J. Malllnson, Welwyn, Eng. Steam cocks and 

valves. Nov. 24, 1875. 
5,430.— W. Watt, New York city, U. S. Distilling appa- 
ratus. Nov. 24, 1875. 
5,421.— R. Dick, Buffalo, N. Y., U. 8. Machine for 

labeling newspapers, etc. Nov. 24,1875. 
5,422.— J. C. Ramsden, Llghtcllffe, Eng. Secnrlngtbe 

combustion of fuel , etc. Nov. 26, 1875. 
5,423.- L. Theobald, Plalnwell, Mich., U. S. Fanning 

mill. Nov. 26, 1875. 
5,424.- J. Ellis, Lynn, Mass.. U. S. Gas burner and 

regulator. Nov. 26, 1875. 
5,425.— H. Colllnson, Boston. MaBS,,U. 8. Closing gas 

retorts, etc., hermetically. Nov. 26, 1875. 

,426.— J. R. Foster, Sprlngvale, Me,, U. 8. Bale tie. 

Nov. 26, 1875. 
5,427.— H. M. Smith, Chicago, 111., U. S. lurnace for 

the combustion of coal. Nov. 26, 1875. 
5,128.— R. Garand, Montreal, P. Q. Stench trap. Nov. 

26, 1875. 
5,429.— A. Stone, Tlconderoga, N. Y., U. S. Boot and 

shoe pegging stand. Nov. 26, 1875.. 
5, 430. -J. R. Foster, Bprlngvale, Me., U. S. Clamps 

for assembling barrel staves, etc. Nov. 26, 1875. 
5,431.— A. Kenney «( a?., Hamilton, Ont. Crucible for 

melting glass. Nov. 30, 1875. 
5,432.— E. Patterson et o?., Cornwall, Ont. Reservoir 

on street lanterns. Nov. 30, 1875. 
5,433.— E. Rawllngs, Montreal, P. Q. Advertising me- 
dium. Nov. 30, 1875. 
5,434.— R. Heneage e( a?.. New York city, U. S. Ozone 

machine. Nov. 30, 1875. 
5,435.— R. A. Grlffln, Montreal, P. Q. Extension of No. 

751. Peatfuel machinery. Nov. SO, 1875. 
5,536.-8. Wallace, Seaforth, Out. Machine for cutting 

veneers. Dec. 1, 1875. 
5,437.~A. Kline, Bondhead, Ont. Machine for washing 

linen. Dec. 1, 1875. 
5,438.— J. W. Glover, Mount Savage, Ky., U. S. Horse 

detaching apparatus. Dec. 1, 1875. 
5.439.— J. Cummlng, Buffalo, N. Y., IJ. S. Railway 

frog. Dec. 1, 1875. 
5.440.— W. S. Potwln, Chicago, 111., XI s Tea kettle 

handle. Dec. 1, 1875. 
5,441.— C. E. Steller, Milwaukee. Mich., U. 8. Sash 

holder. Dec. 1, 1875. 
5,443.— A.H Potter, Chicago, 111., U.i*. Watchortlme 

keeper. Dec. 1, 1875. 
5,443.— H. McKenEle, Rawdon, N. ij. Apparatus for 

transferring wool, etc. Dec. 1. 1879. 
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Baek Piwa ...... Sl.oo a da*. 

Inilde rtun ...... T5 eenta a Um. 

Bnaravingg may head aaverUsementx at Oie lame rat* 
per line, by meontmnent, at the letter pretg. AOeer- 
tfeements must he received at publieotlcm offiee « 
tarly asFriOavmaminato appear in neat itgrn. 




THE SHAPLEY 

Portable Engine. 

Complete Power. 

BEST AND CHEAPEST. 

Send for Descriptive Circu- 
lar with Price List. 

R. W. WILDE, 

Sole Agent, 

30 CoTtlandt 8t.. N. Y. 

Also. Agent for CLARK'S 
PRESSURE BLOWERS 
AND EXHAUST FANS. 



TO EliECTRO-PLATBRS, JEWEI^EBS, 
AND WATCHMAKERS. 

BATTERIES, CHEMICALS, AND MATERIALS, In 
sets or single, with Books of Instruction for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 16 Bromfleld Street, Boston, Mass. 
Illustraf ^atalo:-ue sent freii. 



WRINKLES 



^^TON[ SAWING MACHINERY. 

U DERRICKS 8o TRAVELLERS, 



^raatenr "Workers in 
FANCY WOODS 

Can be supplied with the following HABD and BARE 
WOODS, planed ready for use: )^, 3-16, M. H Inch and 
upward. Cash to accompany orders. Rosewood. Satin- 
wood, Holly, Walnut, Mahogany, Ebony, Bed and White 
Cedar, Bird's-eye Maple, &c. 

Geo. W. Mead & Co.^ 

186 to 300 Lewis St.,footof 9th ft 6th Stfl..E.a,N.T. 

^f* Orders h ymall will have prompt andcaref u1 atten- 
lon. Inclose stamp'for Catalogue and Prlce-Llst. 



AND 



Compiled PBOM THE SCIENTIFIC AAfERICAN. 
An Illastraled Hand-Book of Practical 

Hints and Sntcfirestlons for Mechanics, 

Easineers, Farmers, Housekeepers, 

and W^orknten senerally. 

The volume comprises 250 pages, Is printed on fine 
paper, with gilt edges, and Is of large pocket-book form 
flexible covers, neatly ornamented. 

Mailed, post paid, on receipt of $1.50* 

1 copy Scientific American, 1 year, and 1 copy 
Wrinkles and Recipes 94.30 

H. N. MUNN, PtTBLISHER, 

p. O. Box 772, 
37 Park Row« New York City. 



AiRENCH GENTLEMAN, who has long re 
sided Id England and In Italy, where he has the 
besc Gonaectlons, desires an Agency on the Continent 
for American goods or aseful Inventions. Best refer- 
ences to be had. Address Mr. HENRY TALLIN , 5, Rue 
Plgalle. Paris, France. 




AGENTS 
WANTED 
,j^ In the prlncl* 

ii pal cities, to 
sell Stephens 
& Co.' s Patent 
combina'j'iom" 
Rule.Squahe 
Plumb, BEV2L 

INCLINOMK- 

TEH, etc. Fcr 
circular and 
terms, address 
STEPHENS & 
CO., Manufac- 
turers of U. S. 
Standard Box- 
wood and Ivo- 
ry Rules, RIv- 
erton, Conn. 



WANTED-A MAN WITH MONET AS A PARTNER 
in the best Invention of the age. Address 

HUGH MoCALIP, Hartsvllle, Indiana. 



$8 



YOUNG AMERICA SCROIili SAW. Beats 
the world. J.M.BED0LEK,M'f'r, Wllllamsport,Pa. 



tfe^T fiO Agents' Profits per Week. 

WO * IJV/ win prove It or forfeit »S00. Kew ar- 
ticles arc lust patented. Samples sent free to all. 
Address W. H. CHIDESTER, 267 Broadway, N. T. 



T^T? A l?fin?QQI Hearlngrestored. Agrandinven- 
UEia.E llillOO. tlon. By one who was deaf. Clrcu- 
larsfrec. Drs. Dlmock, Wetherlll & Co., Buffalo, N.r. 



Foot Lathes and Scroll Saws. 

Address W. E. LEWIS, Cleveland, O. Catalogues free. 



VOLNEY W.MASON ScCO.PROV.R.I 



rooT LATHES P^r.r". 

Send for Circulars to H. L. SHUPARD. 

WJ W. 5th St., Cincinnati, O. 

E. H. PAYN. 

MAN'F'R STAMP.* AND STENCII. DIES, 

Troy, N. Y ., and i"ayn'8 Block, Burlington, Vt 

IMPORTANT TO THOSE DESIRING TO WARM 
Churches or Dwellings.— "We have used your Gothic 
furnace fourteen years: It has worked well without 
leakage of gas or wanting repairs; and has consumed 
only three tuns of coal for the winter season."— Christ 
Church, Middle Haddam, Ct. Catalogues sent by re- 
quest. ALEX. M. LKSLEr, Manufacturer, 826 West 
Twenty-third Street, New fork. 

WANTED — A Situation aa Superintendent or 
Engineer of an Iron Works or Contractor's Finn, 
by a young' man who is a good draftsman and practical 
Engineer. Has had considerable experience In design- 
ing and constructing Engines, Boilers, Hoisting and 
other Machinery, and Iron Bridges . Address 

J. W. SEAVEB, 889 N. Division St., Buffalo, N.T. 

CENTENNIAL DRILL CHUCK— 

Warranted perfect and durable. Holds 
1-64 to 1-3 In . Sent by mall on receipt of 
price, $4.25. Bend for new reduced 
List of Chucks. 

A. F. GUSHMAN, 

Hartford, Conn . 

IjeOouiit's I*atent 
MACHINIST'S TOOLS. 

Reduced Prices. 

Set Iron Dogs, X to 2 In I 5.60 

" % "4" il2.00 

" Steel " % "2" I 6.30 

• •• ' V " 4 " 113.00 

Iron & Steel Clamps, Die Dogs, Clamp Dogs, Vice Clamps, 
Expanding Mandrels, &c. Send for latest Price List to 
C. w. LE COUNT. South Norwalk, Conn. 




:potoi:n^ravin§Co. 



iStNev^ 



Relief Plates for Book, Newspaper, Catalogue and 
Jlreular lUustiatlons Cheaper than Wood Cuts. The 



Scientific American uses our plates. 
Dlustrated Circular. 



Send stamp for 



DRAWING INSTRUMENTS— DRAWING 
Materials, Surveying Compasses, Transits, Levels, 
Tape Measures, Field Glasses, SpyQlasses, Microscopes, 
Telescopes, Barometers, &c., &c. 

JAMES W. QUEEN & CO., 
924 Chestnut Street. Philadelphia, Pa. 
601 Broadway, New York. 
Catalogues, Part 1st, MATHKMATiOiL; Part 2d, Opti- 
oal; PartSd, Magio LAJfTBBNs; Part 4th, Fhilosophi 
OAL iNSTBUMENTs, each tencents. 



Excelsior 




Ijatest Improvement. 

Double Treadle, including one 

doz. Saws, thirty Inimitable Fret 

Sawing Patterns &PreparedWood 

to the value of M4> Anew device 

for tighten IngB aw, Power Drilling 

. attachment, Wrench, Oil cup, and 

^ Screw driver. Speed SOU strokes per 

eS minute. Saws \H In. thick. Price. 

QQ complete, cased and delivered on 

rH board cars,or at Express office,$12. 

-g SMALL STEAM ENGINES, 

JJ with copper Boiler, to drive light 

5 Lathes, Scroll SawB,d(C. 100 Scroll 

OQ Work Designs Free on receipt of 

GEO. PARR, Buflalo, S. Y. 



Btsmp. 
Saw only, without Attachments, $9.00. 



TO MANUFACTURERS OF AGRICULTURAL 
and Domestic Machinery—A House in Holland, do- 
ing a good business in above, will be glad to receive 
ipost free) catalogues, terms, ftcof Imptemenis and 
household articles. Keferences given and required 
Addrees K.F.,care of Mjghand Van DItmar,Uotterdam. 

PITEHT FRICTION PULIEYS. 

For connectlngshaf ting and gearlng.BKAN'S CLUTCH 
is the most effective known, and Is furnished for less 
than any other of merit. We make a specialty of 
FKICTION-CLCTCH COUNTER-SHAFTS. Our HOIST- 
ING ENGINES, with this clutch for Pile Driving, can 
strike three blows of engine to one using ordinary clutch. 
■ ■ .... ,j|j 

New Haven. Conn. 



Hoisting machinery, upon application to 
D. FKISBIE & CO., I 



THE 



Commercial Apncj, 

109 & 111 Worth St., New York. 



MDRCHABTg contemplating changea In their 
Partnerships, or the formation of New Firms, 
will ohlige by communicating the same to us, that 
their names may appear correctly in the " Com- 
mercial AOENCT REOISTEB." 

Desiring: to have our Records as accurate as pos- 
sihle, we will accept the Statements and Refer- 
ences of any Merchant, and give the same the 
most tfurough scrutiny. 

Bankers, Merchants and MANUfACTURERS 
will oblige by informing us if in any case their 
knowledge and experience do not harmonize with 
our reports. AVe aslt this that we may, by fresh 
and thorough investigation, correct errors, If any 
are found to exist. 

The " Commercial Agency Register " will be 
ready for delivery shortly after the first of Janu- 
ary next. 

MoKiLLOP & Sphaoue Co. 



PILES 



A Snrr Ctcre. Trial box 'hilt/ 25'!. 
■ F.W. Putnam. 95 E. B'way. N.Y 



WITHERBY, RUGG & RICHARDSON, Man* 
ufacturers of Woodworth Planing, Tonguelng, 
and Grooving Machines, Daniel's Planers, Richardson* 
Patent Improved Tenon Machines, Mortising, Mould* 
Ing, and Re-Saw Machines, and Wood-Working Ma- 
chinery generally, 26 Salisbury Streer, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 

L. B. WITHBBBY. 6. J. Bir&&. B. U. BIOOABDBON, 



I> E C AI1.00>1 AN I E, 

or 1'RANSFEK PltJTUKES, with book of 
^4 PP-i giving full liiHtnictionB In this Dew 
and beautiful art, settt poHt-imid for 10 cts, 
100 ase'td pictures, GO cts. 'X'liey are Heads, LHtulscajieR, AiilmalH, 
Birds, Insects, Flowers, Autumn Leaves, Comic FiKuree, tc. 
They can be easily transferred to any article so aa to Imitate tlie 
most beautiful painting. Also, & beautiful GEM CHROMOS 
Cor lOcte. ;60for60ctB. Agents wanted. 
AddreaB J. L. PATTEN* CO., 162 William Street, New York. 



NEW & SECOND HAND WOOD WORKING 
Machinery, Floorers, Planers and Matchers, Single 
and Double Surfacers, Moulding Machines, Scroll Saws, 
Suction and Blast Fans for Shavings, etc. D. J. LATTI- 
MORE, 81st and Chestnut St., Philadelphia, Pa. 






manufacturer of first class taps, 

PawtucKet, R. I. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.-Bnerk'B Watchman's 
ime Detector, capable of accurately controlling the 
motion of a watchman or patrolman at the different sta- 
tlons of hl8 beat. Send for circular. 
I. E. BTTBRK, P. O. Box 9r9> Boston, Mags. 
N B —The suit against Imhaeuser & Co., of NewTork, 
was decided In my favor, .lune 10, 1874. Proceedings 
have been commenced against Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court, and especially the 
clock with a series of springs In tke cover, and marked 
Pat'd Oct. 20, "!i. Persons using these, or any othei 
clocks Infringing on mi Patent, will he dealt with accer 
ding t o law. 

"~ aVACKENBTTSH'S AMATEUB 

LATHE. 

Lathe |9 

Countershaft fi 

Foot Power 6 

Scroll Saw 5 

H. M. QUA0KENBU8H. 

Patentee & M'f'r, 
Herkimer, N.r. 
V:W Send for circular. 




WHIPPLE'S 

Patent [Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
forl874. The Judges say: "We consider this method of 
fastening DOOR KNOBS a great improvement over any- 
thing yet Invented for the purpose, as It obviates the use 
of side screws and washers, and can be regulated to suit 
any thickness of Doors." Send for Circular. 

THE PARKER & WHIPPLE COMPAN , 
West Merlden, Conn., or 97 Chambers St.. NY, 



ALCOTT LATHES, for Broom, Rake andHoeuandles. 
S. C. HILLS, 51 Cortlandt St., K. Y. 



Wo"RKrKC 

Machinerv. 



fr PLANING &MATCHINQ, 
^ MOULDING, MORTISINO, 
TENONING,RESAWING,SHAPINGj 
L BAND & SCROLL SAWS &C.&C 



jyi.FAY&cO 

V'^iNClNNATl.o.^*'. 



© 1876 SCIENTIFIC AMERICAN, INC. 



Januarv 1, 1876.] 



^tmtiUt ^mman. 
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MICBOSCOFES. 

First class Microscopes, magnifying 100 diameters. 
Price 13.00. Smaller size, wltb same focal adjustment, 
»1.50. Address F. BLOCfKLET, 253 Van Buren Street, 
Brooklyn. New York. Illustrated Circulars sent free. 



LIFB-LIKEPICTTJRBS, aeourateasphotographs, 
can be drawn on paper by means of Parlor Camera. 
Price $1.25, prepaid. Send for Circular to 
F. BLOCKLEY, 253 Van Buren Street, Brooklyn,N. Y . 

LATHE WANTED— 48 In. Swing, 20 feet Bed. 
Secondhand. Must be In good order. 

THOS. WOBSWlCK,Guelph,Ont. 



The HOADLEY 
PORTABLE STEAM ENGINE. 



M. 


TOMSTICAL CUT OFF RECUUTOR 


^1 . .illHli: 1 




SA/AMflJ lAn/ BK 




K^9|B^nf$ 


'&\ m 




li1U||S|y[ 


^ 



THE BEST.^° MOST ECONOIWICAL ENGINE^^ 

5EA/0 F Off CIRCULAR 

THC .1 r Hnoni FV nn. LAWRENCE. (VASS. 



THE COPABTNERSHIP OF J. P. VEHHEE & 
Co. being about to expire by limitation, that firm, 
now engaged In tbe manufacture of edge tools, ham- 
mers, &c., at Verree'B Mills, PhlUdelphTa, desiring to 
discontinue business, offer for Sale the goud-wlll, stock, 
and fixtures of said concern at a reasonable figure. Tbe 

Property can be leased for a term of years at a much r«- 
uced rate. Address J. P. VERRBE& CO., Verree'B 
Mills, P. <J. Philadelphia, Pa. 

JOHN P. VERHEE. W. G, .TDSTICE. 



PTTWfiTTTIflO- For the Best and Cheap- 

U a UIli« W eg. address THE STILfiS 

DB.OP F&£SS£S' MtDDLETowN. Conn. 




AMATEVnS AND ARTIZANS. 

THE FLEETWOOD SCROLL SAW, 

WITH 

BorlnK Attach nient d; Blower, 

IS UNEQUALLED FOR 
/ Rapidltr, Aecnracy, Durability, 
V and Ijovr Cost. 

^ Saws Wood 1 In. thick and under: also 
Metalih Horn, Bone, Ivory, Shell, 

Ac, Avi makes the most delicate 
DeslBns of Inlaid & Hcroll Work. 

Price »10 to $15. Drill Attachment, 
$5.50. Send for pamphlet and list of De- 
sign p of Fretwork. Trump Bbo'b, 
Hannf actureis , Wilmington, Del, 



FOR SALE— One half Interest in a Tobacco 
Patent. For particulars, address 

D. A. ALDEN, Maiden, Mass. 
C»" No Brokers. 



$250 



A. MONTH—Apents wanted every- 
where. Buslnerss honorable and first 
class. Particulars setitfree. Address 
J. WORTH & CO., St. Louls.Mo. 



IN GOLD GIVKN AWAY, also 50 per cent 
CommlsBloD. You can make from $10 to ^ 
dally. FAMILY JOURNAL CO.. iwy Broadway. N. Y. 




BOOKWAL.TER ENGINE 

Compact, Substantial, Ecoti(xnlcal« 
and Easily Managed. Guaranteed to 
work well and give full power claimed. 
Engine and Boiler complete, Including 
Governor, Pnmp, &c., with shipping 
boxing, at the low price of 

3 Horsepower $253 00 

4^4 " " 303 60 

^"Put on Cars at Bprlngfleld, Ohio. 

Address 

JAS. LEFFEL & CO., 

Hprlnirfleldt Ohloi or 
109 Uberty St.. New York City, 



Machinery of Improved 8tyles for making 

SHINGLES, HEADING AND STAVES. 

Sole makers of the well knownluPBOvsD Law's Patxnt 
Shingle amd Hbading Sawing Maohine. For circu- 
lars, address TREVOR & CO., Lockport, N.Y. 



IRON 

Beams & Girders 



THE UNION IRON MILLS, Pittsburgh, Pa.- 
The attention of Engineers and Architects Is called 
to our Improved Wrought-Iron Beams and Girders (pat- 
ented), In which the compound welds between the stem 
and flanges. which have proved so objectionable In the old 
mode of manuf acturlng,are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph, address 
Carnegie Brothers* Co., Union iron Mills, Pittsburgh, Pa. 



SCIENCE RECORD 




18-76. fl 



Science Record is 
a splendid book of 600 
pag:es, published an- 
nually, about the 1.5th 
of January. Illustra- 
ted with many engra- 
viners. Price $2.50. 

Thi Volume for 1876 
will be published about 
January 15ch. Its con- 
tents will embrace the 
most, Interesting Facts 
and Discoveries In the 
various Arts and Sci- 
ences that have trans- 
pired during the prece- 
ding year, exhibiting In 
one view tbe Greneral 
I'rogress of the World 

the following Departments ; 

CHEMISTRY AND METALHrRGT, 

MECHANICS AND ENGINEERING, 

ELECTRICITY, LIGHT, HEAT, SOUND, 

TECHNOLOGY, THE USEFUL ARTS, 

BOTANY AND HORTICULTURE 

AGRICULTURE. 

RURAL AND HOUSEHOLD ECONOMY, 

MATERIA MEDICA, THERAPEUTICS, HYGIENE, 

NATURAL HISTORY AND ZOOLOGY, 

METEOROLOGY, TERRESTRIAL PHYSICS, 

GEOGRAPHY, 

GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Every person who desires lo be well Informed concern- 
ng the Progress of the Arts and Sciences should have a 
copy of SoiXNOK Reoobd for 1876. It will be a most In- 
teresting and Valuable Book, and should have a place in 
every Household and Library. 

600 pages Octavo, Handsomely Bound. ManyEngrav 
Ings. Price $12.50. Sent, post-paid, on receipt of price. 

All the preceding volumes of Science Record 
may be had separately at $2.S0 each, or $10 for the 
five volumes, 1872, 1873, 1874, 1875, and 1878. 

MTJNN & CO, PCBIilSHEBS, 

37 Park Row, 

New TOTk city. 



CLARK & COMPANY'S 

PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 

Can be readily fitted to Store Fronts, Bear Windows or other openings, making them FIBB AND BURGLAR 
PROOF, and affording absolute nrotectlon; also, WOOD SHCTtKBS In various kinds of wood, suitable for 
Store Fronts, Private Houses, Offices, and School Partitions. Clark's shutters are self-acting, require no machinery 
or balance weights, and cannot get out of order. They are handsome In appearance, and are the best and cheapest 
shutters in the world. Are fitted to the new Trtbunt Building, Delaware and Hudson Canal Building, Manhattan 
Banding, Lenox Library Building. Have been for years In daily use In every principal city throughout Europe, 
and are endorsed by Uie leading architects of tbe wond. _ 

' ^^ JAMK8G. WILSON, Manager, 318 West 26th St., New York, 

AGEMTB WANTED. andatLondon. Paris, Vienna, Berlin, Melbourne, &c., &c. 



IMPBOVED COBK-SOLEI) BOOTS. 



Represented In the annexed engraving 
is a novel plan for making boots and 
shoes with cork soles, which, judging 
from some completed articles which the 
inventor has submitted to us, tls an Inven- 
tion both valuable and timely. A very 
thick but very light sol e Is provided.whlch 
effectually keeps out the cold and wet of 
winter, and In summer shields the foot 
from the excessive heat of the sun-baked 
pavements. The device Is as easily re- 
paired as the common sole, and Its use In 
bad or rainy weather would obviate the 
wearlng«of overshoes, to most persons a 
disagreeable necessity. In Fig. 1 a view 
of the finished boot Is given, from which 
It will be seen that there Is no detraction 
from the neat appearance of the cover- 
ing. In Ii'Ig. 2, a sectional view of the 
BoTe shows the mode of attachment of 
the various portions of the same. The 
upper. A, Is attached to the upper Insole, 
B, by a seam, c Is the cork, which Is 
made In two layers, superposed, this con- 
struction preventing dampness passing 
through, however thin the material it- 
self may be. Around the edges of the 
cork Is placed a band of sole leather, D, 
covered with finecalfskln,E. Thlscover 
and the upper edge of the band are sewn 
In with the upper to the Inner insole. By 
a second seam the upper, the lower edge 
of band, D, the cover, £, and the welt, 
F, are attached to the middle sole, C-. 
The upper Is taken up In both seams, 
giving great strength and flrmness to the 
sole. The outer or main sole Is secured 
to the welt by a third seam In the ordl- 
naiy maimer. Thislmprovementls appli- 
cable to ladles' buttoned boots, as well 
as to gentlemen's Congress and other 
boots. 

Patented through tbe Scientific Ameri- 
can Patent Agency, June 16, 1874, by Mr. 
E. A. Broobs, of 1,196 Broadway, New 
York city. 

BROOKS* BOOTS AND HHOEH, 

the largest assortment In tbe cUy for 
Ladies, Gbntlembn, and Ghildbbt^, at 
LOW PRICES, and Brooks' Patent 
Cork Sole Boots and Sqoeb,Life Pee- 
BEBVERB, recommended by all the best 
physicians In the city. Order work a 
*^pecIaUy, 1196 Broadway, corner 29th St. 

8 — 




$6 to $20 



per day at home. Samples worth VI 
f ree. Stinson & Co. Portland.Malne. 



An 
bjects to 
' Y. 



Th« TOLL-O ATE' JPrtzcFlctBresentrrce! 
. Tr ...V .^ • fngeniousgemiaoobjecti 

and! Addre«8_wl th stam p, g. c . A BBEY. Buffa l o, N 

Brainard billing Machines ^£t^, 

4 ?*?™^'SS''™' MllUngMachlne for ifSOO. Also Brown' s 
PatiSCBE W MACHINES, and our new Brainard STEEL 
BAR VISE. B. M. M. CO., 131 Milk St., Boston, Mass. 



OPIUM 



and Morphine habit absolutely and 

speedllycured.rainleas: noDublieitr. 

md Btamn for partlcularg. Dr. Cari- 



Ilycured.rainleas: noDublieitr. 
Btamn for partlcularg. Dr. Carl- 
ton, m Washiugton St.,Chlcftgo, 111. 



W 



ILLIAM HENRY KINO-ALBUMEN MANUf AC- 
TURER, T8 & 80 St. Andrew Street, Llverpool.Eag. 



Planine &. Matching, 

Moulding, Re-sawIng and Tenoning Machines. Bcrol 

Saws and General Wood- Working Machinery. 
JOHN B. SCHENCK'S S0NS5 Matteawan, S. Y. 
Send for Catalogue. (118 Liberty St., N.Y. city. 



HAIR-FELT--HAIR-FELT. 

FOR COVERING 

BOILERS & PIPES. 

ffS'" Discount to the Trade. ^^ 

AMERICAN^^AIR-FELT MILLS, 

316 Front Street, New York. 




THE IMPROVED CELEBRATED 
ARMSTRONG HEATER AND LIME 
CATCHER removes and prevents Scales 
In the Boilers by supplying tb em with 
pure water. Will save Its cost in fuel 
within one year. All parties using steam 
should have one. 

For particulars and circu- 
lars, address 

BAUGHMAN, CURTIS A 
, KNIGHT, Masupaoturkrb, 
Toledo, Ohio. 
Machinists WANTED to act 
as Local Agents. 



P.BLAISDELL & CO.. 

Worcester, Mass., 

Manufacturers of the Blalsdell Patent Upright Drtlls and 
other first-class Machinist 's Tools. 



STEEL CASTINGS. 

Solid and Homogeneous Guaranteed tensile strength, K 
tun« to sanare inch. An Invaluable substitute for expen- 
sive f orgings, or for Cast Iron requlrlne great strenirth. 
Send for circular and price list to CHESTER STEEL 
:ViSTING CO., Evelina St., PhlladUnhlik Pa. 



RAT 



CHEr DRILLS & WRENCHES 
Drills 15.00 to »13.D0 each. Send 
postalcardforcatalogue. Lowell 
Wrench Co., Worcester, Mass, 



PATENT 



Planlnff and Matching 

and Molding Machines, Gray and Wood*8 Planers, Self- 
oiling Saw Arbors, and other wood-working machinery. 
8 A7wOOD'SMACHINECO.,jmLlberty St.,N^Y. 
Send for Circulars, etc. (67Sudbury St., Boston. 




Non-Freezing, Filtering, Automatic 

STEAH 
TRAP. 

Sent CO. D. to 
any part of the 
country, and ^ ar- 
ranted to work per- 
fect, or the money refunded. No. drains 2,000 ft., 1 in. 
pipe, $30 No, 1,4,000, $40. No. 2,20,000, $50, largest 
Size, 9x14x18 In. Send for Circular. 

WM. H. JENKINS & CO., 
228 Church Street. Philadelphia, Pa. 




Hammond's Window Springs. 

for all windows. Six Samples mailed for 50 cents. 
W. S. HAMMOND, Lewlsberrv, fork Co., Pa. 



THE IMPROVED 

NIAGARA STEAM PUMP, 

ti torn Pearl St., Brooklyn, N.r. 

Mency at 40 John St., New York. 
ubbard & AUer, 

Sole Manuf aotuberb. 

Engines and Boilers, 

rullejfa,81iafting and Mangers 

a Specialty. 




TVlplVTVPTS! JP»rtabIeEnB:Ine,4,5,6,8h.p. Some- 
■Vi rir-XP t'l'iS'"'^- Best for price. Circulars. 

fif^^^o^^^oiMMACHINERY. 

CHAS. PLACE. 103 Reade Street, New York. 



I Successfully 
, , Treated, 

I T>n, A.H. itjiowN,N«wHaviii, 
■Conn. Sen<i two postage fifnuips. 
Correspondence from Physicians solicited. 




$12 



a day at home. Agents wanted. Outfit and 
terms free. TROT; & CO .. Augusta, Maine. 



$10 to $5001 



.nrVESTED in Wall Street 
loften leads to fortune. A 
■J „ .,,. ^ " 72 page book, explaining 

SySi^'iiS,*' *"* "oPy »' ""c wall ^reet Review. 
SFINT T'R'filR JOHN HioklikqA Co., Bankers 
fJi^a i. r iXElEl, and Brokers, T2 Broadway,N.y. 



$77 



A WEEK to Agents, Old & Young, Male & Fe- 
male,^ their locality. Terms & OUTFITFREE. 
Address P. O. VICKERY & CO.. Augusta, Me. 



EAaiE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, 4cj, also Small 
Engine Lathes, Metal Hand Planers. &c. 
Neatest designs, superior finish. Loiv 
Prices, Our new Catalogue describes 
these and every tool necessaryf or the Am- 
ateur or Artlzan. Send for it. 
WM. L. CHASE & CO., 
95 4 97 Liberty St., New York. 




The fact that this shafting has 75 per cent greater 
strength, a finer finish, and Is truer to gage, than any 
other in uscrendersit undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Couplinb, andfurnlsh Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to ,IONES & LAUGHLINS, 

Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111. 
^r~ Stocks of this Shafting in store and for sale by 
FULLER, DANA. & FITZ, Boston, Mass. 
GEO. PLACE & C0.,121ChamberB 6t..N.T. 
PIERCE & WHALING, Milwaukee. Wis. 



f\MnWOIt SAFETY EOISTXire 

wXJIkI Machinery. 

OTia, BK08. Ae CO., 

Ho. S48 BROADWAY, NEW YOBK. 



HAOHETS— Permanent Steel Uagneti 

of ua form or Hie, made to order by F. c. BEACH 
*CO..aM Canal St., New TorK. Hsken of the eele- 
bratea Tom ttaaa ind IdBlotore Telegnpb Isatni- 
msBti. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Daniels' 
and Woodworth Planing Machines, Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Verti- 
cal ana Circular Re-sawlng Machines, Saw Mills, Saw 
Arbors, Scroll SawsLRallway, Cut-Ofl, and Rip-saw 
Machines. Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty Street New York. 



Machinists' Tools. 

All alzee at low prices. E. GOULD. Newark, N.J. 



N EXCELLENT OPPORTUNITY OFFERED 

to Enterprising Men : Private Sale of the Missouri 

irass Foundry, Steam and Gas Pipe Works of the iate 
John Kupferle, situated at the corner uf Second St. and 
Washington Avenue, in the City of bt. Louis, Mo. The 
above mentioned well known establishment, situated In 
the heart of the City, and In complete running order, 
andbavlnga very extensive and valuable custom, is now. 
bv leave of the Probate Court of St. Louis County, offered 
for sale upon reasonable terms. For particulars, apply 
to JOSEPH DEGKNHART and CHARLES 8EITZ, Ex- 
ecutors. No. fiOO N. Second Street, St. Louis, Mo. 



Hon 



OB BENT, WITH STEAM POWEB— A brick 

_ two story building, 50x100 ft., with Steam Drying 

ouse, and a Complete System of Modern Machinery 

for the Manufacture of Flooring, Doors, Saab, Blinds, 

Ac, at Columbus, Ga. For further particulars, apply to 

WM. H. HINDU;, Cuyahoga Falls, Ohio. 



FIRST PRIZES. VIENNA, PARIS, NEW YORK, 
BALTIMORE, BOSTON. 
,8end for circular of recentnateuted improvements. 
THE NORWALK IRON WORKS, 

South Norwalk, Conn. 



TTT1WrVnA13 HOW MADE IN 
VlJMXlU'JEakH lU HOURS irom 

Cider, Wine or Molasses, -nithout using drugs. 

Address F. X. SAGE, Vinegar Ma ker. S prin g fleld.Mass. 

**Lmiie3t~2'rie»d aTui BEST," 

Do Your Own Printing^! 

d>0 Press for cards, labels, envelopes, etc. 
tp O Larger sizes for larger work. 

Business Men do their printiug and advertis- 
ing, liave money and increage trade. Pleasure and 
Amateur Prlntlne. The Girls or 
ihave great fun and maKe money fast at 
Send two stamps for full cata- 
etc., to the ManufacttirerSf 
CO., Merlden, Oonib 




tj^^jW^^^'^p profit in 



PATENT DOUBLE ECCENTRIC CORNICE BRAKE. 
Manufactured by THOMAS & ROBINSON, Cincin- 
nati, O. Send for Circulars. 



MACHINERY 

IBON ft WOOD WOBKINQ MACHINEBT 
OF BVKBT DESCEIPTION. 

Cold Rolled Shafting. 

HANOEBB, PULLEYS, COUPLINGS, BELTDje, * 
AC. Send for Illuatrated Catalogue and Price Llat. 

QBOBaB PLACE. 

131 Chambers & im Keade St>. N. Y. 019. 




BLAKE'S PATENT 

Stone and Ore Breaker 

CruBhes all hard and brittle substances to 
any reaulred size. Also, any kind of 
■Stone for Koads and for Concrete, &c. 
Address BLAKE CUUSHEK CO., 
Kew Haven, Conn. 



GARDINER'iS PATENT 

Centring p,\tachment, 

Cj^^^R.E. STATE, 

SFRXNGFIEX.!}, O. 

SEND FOR CIRCULAR AND PRICE-LIST. 



Hm & Co/s Patent Dices. 

Established 1846, 

The Oldest Agency for Soliciting Patents 
in the United States. 



TWBiiiT-mNi, YEASir EiPXRixsaa. 

noBB PATENTS have Men seanred thnnigk 
this agenoy, at home and abroad, than through any other la 
tbe world. 

They empby aa their aaalstmts a eorpe of the meet at- 
psrieneed men as examjnen, specification writers. Hid 
draiumen that can be found, many of whom have been se- 
ected from the ranks of the Patent Office. 

SIXTY THOUSAND inventois have sTollea 
themselves of Uimn &Oo.'s servloea In "'""''■''le their In- 
ventions, and procnilag their patents. 

MuWi) II 00., In conneotion with the pablloaUon of the 
SoixHTina AxxBioAH, contlnae to examine Inventton 
CDnfer with Inventon, prepare drawlngt, BpecUlcation^ and 
a96igDments,att6nd to Sling applications in the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch offioe,comer F and Tth Streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, tatademarks, and reissues, attend to rejected cases 
(prepared by the Inventor or other att«neys), procnre copy- 
rights, attend to interferences give written opinions on 
matters of Infringement, famish copies of patents; In fact, 
attend to every branch of patent bnslnns Doth In this and 
in foreign conntrles. 

A special noUoe is made In the Bonnnno Ahxbioah oI 
all Inventions patented Uuongh this Agency, with the 
name and residence of the patentee. Patents are often 
sold. In part or whole, to persons sttrsoted to the Invention 
by anoh notioe. 

Patents obtained In Canada, Bngland, Franoe, Belgium 
Sennany, Bnssla, Prussia, Spain, Portngal, the British 
Uoloniee. and all other eonntries where intents aie 
y:ranted at prices gioatly reduced from former rates. Send 
for pamphlet pertailiin^^ specially to foreign patents, which 
states tlie co.'^t, lirnc granted, and tJie reiiiircmcnts for each 
country'. 

Copies of Patent*. 

Persons desiring any patent Issued from 1S36 to Novem 
ber 26, 186T, can be supplied with official copies at a rea- 
sonable cost, the price depending upon the extent of draw- 
ngs and length of specifications. 

Any patent Issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may behad by remitting to this office %1 

A copy of the claims of any patent Issued since 1886 wi) 
be furnished for |1 

When ordering copies, please to remit for the same as 
above, and state^name of patentee, title of invention, and 
date 01 patent. 

A pamphlet containing thc^ laws and full directions for 
obtaining United States patents .sent fi-ee. A handsome] 
bound Eei'erenco Boolt, gilt edges, contain.s 140 pages rfn 
many engravings and tables important to every patentee 
and mechanic, and is a usefulhandbook of reference for ev* 
erybody. Price 2.^ cents, mailed free. Address 

RtVNN & CO.. 
mbUshen BOIXBTIFIO AUXBIOU?, 
8T Park Row , N. T. 
B»iLa(B omoB-ooraw P mu* Ttb StreeM, 

Wssbl&ckig , O. O, 
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Back Pase ' 
Inside Page 



$1.00 a line. 
7S cent* a line. 



Engravinga may head advertisements attheaame rate 
per line, by mecmirement, as the letter press. Adr 
ve/rtisementa must be reeeivedat publieation office as 
early a.1 Friday morning to appear in next issue. 



F,DKlne:spIndie,&:CyltndBrOII. E. H. KaLLoea, 
l7CedarSt.,N.Y.,maDufactureBthebeBt. Established '58. 



C. G. Gnitlier's Sobs 

INVITE ATTENTION TO THEIR FINE 
SlOGK. OF 

FUR-LINED 

SILK CIRCULARS, 

OP DIFFERENT STYIiES, PLAIN AND 

TRimniED, AND IHADE UP WixH 

SPECIAIi CARE. 

AN ADJIITIONAL ASSORTMENT OF CHOICE 

Seal-Skin Sacques 



OFFERED FOR THE 



Holidays. 

502 & 504 Broadway. 




A $10 BOOK IN SIZE AND STYLE fob 
|9.— Vol. 2of ournewbooK, "Wooden 
and Hrick BulldiDRB/* coDtalDB 80 
9x12 plates of Modern Des'ens for 
Stores, Banks. School HoueeB.Courch- 
es. Cottages, Out Buildings. Summer 
Houses, Ice Houses, Boat House, 
(iatevays and Fencea, also exterior 
anl Interior de':ails, etc. etc. Sent to 

X any address, free by mail or express. 

*^ on receipt of price, |9. Illusr,rated 
citalosuefree. A. J. BICKNELL & 

-^ CO., Publishers, 27 Warren St.. N. V. 



CENTENNIAL POWER SCROLL SAW. $2.50. -Sain- 
pleof work free. J.J. GREEN. Boonton, N.J. 



FINE TOOLS 

For Machinists, Jewelers, Engravers. Watchmakers, 
Amateurs, and others. Also, a fine assortment of i lie 
and ateel <Vlre Supplies, at FBASSE & CO.'S, 62 Chat- 
ham Street. New Vork. 

ASBESTOS 



BOlIiER ANB STEA.]?! PIPE 



The only genuine, manufactured by 

H. W. JOHNS, 87 Maiden Lane, N.T-, 

Patenteeand Manufacturer of ASBESTOS ROOFING - 
SHEATHING-PAINTS-STEAM PACKING, &c. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Ofl Engine; Lowe's 
Patent Tubular and * lue Boilers : Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of al. 
kinds. Steam Pumps, Mill Gearing, Shafting. &c. , Silk 
Tow Oakum, Bagglug. Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co. '8 Machin- 
ist's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS, 10 BARCLAY STREET, NEW YORK. 
WORKS PATERSON, NEW JERSEY. 



THOMAS'S FLUID TANNATE OF SODA- 
Never tails to remove Scale from any Steam Boiler, 
using any kind of water. It Is In Barrels SCO lb. , K Bbls. 
2501b.. vBbls. 1251b. Price only 10c. per lb. Address 
N. SPENCER THOMAS. Elmlra, N. Y. 



EL6IN Watches. 




nrni IQCn ^^ Railroad Officers, Engineers, As- 
yLULAnilU tronomers, Explorers, Navigators, 
Travelers ana others, to be the Host Accurate, 
Durable timekeepers in the world. 

OC PDARPC "°^ ^° *^^ market, including 
ZD UnnULu Ladies and Gentlemen's 
sizes. Key Winders, Stem Winders, Stem Setters, 
Full Plate, Three-Quarter Plate, Plain, Full Jeweled, 
Etc. o 

pniprQ ranging from a few dollars for plain 
r nluLu but neat, Durable and Heliable 
timekeepers in Silver cases, to two hundred or more 
dollars for a highly finished and remarkablj accu- 
rate one in fin eOold cases. 

A Un I n *^^ *^'*^- ^' advertisers and apply to dealers 
A 1 U I U of known respectability, as Elgin Watches 
are not furnished to any party whatever to be 
sold on the disreputable 0. O. D. plan, which is used 
to palm off imitation and pinchbeck goods. 

and receive with your watch the reg- 

ular warranty medal of the Company, 

as noted below, and see that the name and number 
correspond. 

TUC UfATPU named T. M. Avery is offered at 
I IIL^Tln I un such prices as to come within 
the reach of all, and is unequaled in the world for 
the money. 

PIIADAMTCP '^^^ Company makes no watches 
uUArlnlll LL ata7i^prtce, low or high, which it 
is not willing to fully warrant. Each watch move- 
ment of any and every grades made by the Elgin Nation- 
al Watch Company, and bearing its trade-mark " El- 
gin, Ills." is accompanied by the official warranty 
MEDAL of the Company, with number and name cor-, 
responding to the watch. 

CflDfl^AI C ^y respectable jewelers in nearly 
run uALl every town in the United States and 
'Canadas, and also in the principal cities throughout 
the world. Call on yourjetveler and twA to see thrni. 




mmm emeey meels 

Made and Introduced by. Inexperienced men, have resulted In failure, dissatisfac- 
tion and distrust of all Emery Wheels. Standard and reliable goods (which can 
not be sold at a low price), when bought direct from the maker, properly Intro- 
duced and treated with the same care as other flrst-class tools, yield flrst-class 
results. No metal working tool In existence will save as much money as will a 
well mounted Emery Grinder. Emery Wheels win readily shape hardened steel 
and chilled Iron which resist all the efforts of other tools. A Tanlte Wheel, prop- 
erly mount ed and used by a skilled man, will doas muchwork In a day as the man 
could dowlth flle and vise In a week. The Introduction of 6 machines In one 
factory enabled the proprietor to dispense with the labor of 70 men. Every man- 
ufacturer can aflord to buy one Emery Grinder for every two vises In his fac- 
tory. Deal only with standard makers, and you buy their experience as well as 
their goods. Address THE TANITE CO., 

Strou dsburg. Monroe Co., Fa. 



Guaranteed equal to any In the market, at prices lower than any other first class Emery. 



»% Arf* ^^^ showing Heat of 

* y r OlUGTCr S, ovens. Hot Blast Pipes 
Boiler flues, Super-Heated Steam, Oil Stills, &c. 

HENRY W. BULKLEY, Sole Manufacturer, 
98 LI berty St . . Ne w York. 



R 



OGEES' TANNATE OF SODA BOILER 

SCALE PREVENTIVE. JOB. G. ROGERS & CO., 

Madison, Ind. 
* Send' for book on Boiler Incrustation. 



DAMPER n n C III ^ND LEVER 

EE6ULAT0ES J* Xl O X GAGE COCKS. 
MUBRIliIi «fc KEIZER. 44 Holllday St.,Balt. 
THE NATIONAL, 



Steel Tube Cleaner. 



For 

Cleanlngj 

Boiler 

Tubes. 




JtTLTaS 
1874. 



Adotttedandln use by U. B. Navy, borsalebv Dealers. 
Send for Circular. 'THE CHALMERS SPENCK CO. 
foot E. sth Street. N. Y., Agents for the D. S^ 

NON-COMBUSTIBLE STEAU BOILEB & FIFE 

COVERING- 

iriXH " AIR SPACE" IinPROVEniENT. 

Saves 10 to 20 percent. CHALMERS SPENCE CO., 
footE. 9th St .K.Y.jiaOiiN. 8ndSt., St. Loui s, Mo. 

PORTLAND CEMENT 

For Walks, Cisterns, Foundations. Stables, Cellars, 

Bridges, Reservoirs, Breweries, eic. 

Bemlt 6 cents postage for Practical Treatise on Cements. 

S. L. MiiiioHANT& Co., 76 South St., New York. 



Schlenker's Stationary 

AND 

Revolving - Die Bolt Cutters, 

MANUFACTURED BY THE 

HOWARD IRON WORKS, 

BUFFALO, N. Y, 

B^" Send for Circular. .,^1 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W, B. FRANKLIN, V, Prcs't. I, M. ALLEN, Pres't, 
J. B. PIERCE, sec'y. 



IRON PLANERS, 

ENGINE LATHES, DRILLS, &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven. Conn 



THE SOUTHERN STATES 

AOBICULTUBAL AND INDUSTBIAL 

Will be Held on the Fair Grounds, at 
New Orleans, CommencinsT February 
26, 1876, and Conilnuing Ten Bays. 

L. N. MARKS, President. 
SAMUEL MULLEN, General Sqpebintendent. 

Fxecutlve Committee. 

A. BALDWIN, Chairman; 
JAMES 1, DAY, W. B. SCHMIDT. 

COLONEL J. D. HILL, JOHN G. FLEMING. 

It iB the aim of the Board of Com miss loners to malt e It 
a thorough Exposition of the Agricultural and Mecbanl- 
cal Products oithe Southern States, Mexico, and Central 
America; but It will he open to competitors throughout 
the country, and the general premium list will emorace 
all articles comprehended In the general design of an 
Agricultural and Industrial Exposition, Including fecial 
premiums for strictly Southern products. 

The Mechanical Department has been devised with 
great care and on the most extensive scale. The Pre- 
mium List will be ready for distribution November aOth. 

Ample arrangements have been perfected for the trans- 
portation of goods and visitors from every section at re- 
duced rates. For detailed Information, aadress 

SAMUEL MULLEN, Gen'l Sup't, 

No. 80 Camp St. , New Orleans 



ENGINES & BOILERS.new&'Mh'd.perfectcondition. 
Very cheap. Address BINGHAM & RICH.OilCIty.Pa. 



li 



Foe the Holidays— Gas Fitter's & Plumb- 
er's Guide, a boolE of Instruction. A Valua- 
ble Present for man or boy. Illustrated. 
Paper cover, 75c. ; nicely bound, %\, by mall 
free. J. D. Galloway, 345 N. 10th, Phlla. 



Diaioiii SoM Emery ffleels. 

Pbiois— 6xV, $1.25;8xl,$2.25; 12xl>!i,»5.50! 16x2,112.50; 
18x2. $16.00; 2K2, 19.50; 24x3, $42. All other slzis at pro- 
portionate prices. Fast cutting, free from glazf^g.they 
ire the best Solid Emery Wheels. Give diam. of holes 
In your order for wheels. Emery Grinders unequaled by 
any In the world. Address AMERICAN TWI8* DRILL 
CO. , Woonsocket, R. I. 






IRON AND STEEL 

DROP FORGING.) 

Of Every DacHptim, at BauontMe Prica. 1 

As Eull k Belden Compaay, Danbiir7, CtJ 



ENGDTES AND BOILERS, New and Second-Hand. 
Portable and Stationary. For description, address 

GOODWIN & WHITE, on City. Pa. 



HAMILTON RUBBER WORKS, Trenton, N.J., Man- 
ufacturers of Hose, Belting, Packing, Car Springs, 
and Rubber for mechanical purposes. 



RHOE & CO.'S CHISEL TOOTH SAWS AHE 
• run with thirty per cent less power than the aver- 
age of saws, A dull set of teeth maybe removedand 
sharp ones Inserted In live minutes. 6ost, three cents 
per tooth. 




$5 a year by mail, post-paid 

TO ILLUSTRATE AND DESCKIBB the many 
interesting themes and objects presented in the 
Great Centennlal International Exposition 
OF 1876, and also to meet the wants of that large 
class of readers who desire an increased supply 
of Scientific Information, particularly of the 
more Technical and Uetailed character, we shall 
issue a special publication, entitled the SCI- 
ENTIFIC AMERICAN SUPPLEMENT, to be 
printed weekly during the Centennial year of 
1876, and, perhaps, permanently thereafter. Each 
number will have sixteen large quarto pages, 
issued weelfly, printed in the best style, uniform 
with the SCIENTIFIC AMERICAN, but sepa- 
rately paged. 

The SCIENTIFIC AMERICAN SUPPLEMENT, 
in addition to the special matter pertaining to the 
International Exposition, will embrace a very 
wide range of contents, covering the most recent 
and valuable papers by eminent writers in all 

THE PRINCIPAL DEPARTMENTS OF SCIENCE AND 
USEFUL KNOWLEDGE, tO Wlt : 

1.— Cbemistry and netallnrgy.— Embra- 
cing New Chemical Discoveries, Improvements, 
and Processes, with engravings. New Processes 
of Working Iron, Steel, Lead, Copper, Gold, Silver, 
and the Various Metals, with engravings of New 
Apparatus, New Information, etc. 

2..— mecbanicR and Engineering.— The 
latest and best papers upon Steam Engineering, 
Railway Engineering. Mining, and Civil Engineer- 
ing, Mill Work, Textile Industry, with engravings 



Send 10 cents for Specimen Copy. 

6.— Technology.— New and Useful Invention 
and Discoveries relating to THE ARTS ; Improve- 
ments In Photography, Printing, New Implements, 
New Machinery, New Processes, New Recipes, Im* 

FTOvements pertaining to Textile Industry, Weav- 
ng, Dyemg, Coloring, ^ew Industrial Products, 
Animal, Vegetable, and Mineral— with engravings. 

6.— Agrlcnltnre, Botany, and Horticul- 
ture. — Vew and Useful Information in all branches 
of Agriculture. Descriptions of" New Plants, Trees, 
Shrubs, and Flowers, New, Useful, and Interest- 
ing Facts In relation to Cultivation, Propagation— 
with engravings. 

7.— Rural and Houaebold. Economy.— 

The Latest Information concerning Building Mate- 
rials, New and Valuable Recipes, and a great varie- 
ty of Miscellaneous Information pertaining to Ru- 
ral and Household affairs— with engravings. 

8.— Materia Medlca, Therapeutic*, 

Hygiene. — Exhibiting the progress of Medical 
Science in various branches ■ New Medicinal pre- 
parations. New Health Appliances, and much In- 
terestlng Information. 

9.— Natural History and Zoology.— The 

Latest investigations. Discoveries, and most Inter- 
esting Information in this department of Science. 



Sound.— 

Telegraph 



and working drawings. 
3.— Electricity, Light, Heat, 

Latest Improvements in Telegrapli. _ . 

Engineering ; Improvements in Galvanic Batteries, 
Electric Engines, New and Oseful applications of 
Electricity m the Arts, with engravings. 
4. — Architecture. — Examples 01 the best New 
Structures, with details and drawings. 



W T. V. Carpenter, Advertising Agent. Address 
Box 773, New York city. 



THEHEALD & SISCO 

Patent Centrifugal Pumps. 

„ , ^ VEBTICA^ dfc HOItlZONTAIi. 

First Premiuim at New Orleans, Cincinnati, and New 
York. "Hedalqf SpeaalAwarcl," 
American Institute, 1^. 
Perfect satisfaction guaranteed. The cheapest, simplest, 
strongest, most efficient and popular Pump In use, for 
emptying Dry-docks, Coffer-dams, etc. .and for use in 
Paper .Mills, Tanneries, and Factories. STEAM PUMPS 
very low, for Wrecking, Dredging, Irrigating, etc. Illus- 
trated pamphlet, free. Nearly 1,000 references to actual 
customers. Slpagesflrst class testimony. Address 

HEALD. SISCO A CO. Baldwlnsvllie. N. Y. 



TO DYERS AND MANUFACTURERS. 
Thomas's Fluid Tannic Acid, or Black Color Base, 
for Coloring Hats, Carpets, and all Felt Goois, and Tex 
tile Fabrics, and for making Ink. Price 6c. perlb. Ad- 
dress N. SPENCER THOMAS, Elmlra, N. Y. 



NOTE'S 



Mill Furnishing Works 

are the largest In the United States. They make Burr 
MMlstones, Portable Mills, Smut Machines, Packers.'Mill 
Plcics, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOTE & SON Buffalo, N. Y. 



Portland Cement, 

Prom the best London Manufacturers. For sale by 

JAMBS BRAND, 55 Cllir St. , N. Y 

a. Practical Treatise on Cement Inmlshed for 25 cents. 

THE BEST INJECTOR 

For liocomotlve and Statlonarr Bollen. 

FRIEDMANN'S PATENT. 

Over 19,000 Now In Vme Here and In Bnropc. 

Throws more and hotter water, with less steam, than 
my others. It has two Waterways, fixed Nozzles, and no 
movable parts to get out of order 

NATHAN Sc DREYFUS, Bole Mimatactarers, 
108 Liberty St.. New York. 
i^" Send for Catalerue. 




Shapings Machines 

Have novel device for chan^ng 
length of stroke while in motion, 
also, automatic down feed, ana 
quick return. Four sizes. 
' Patented 1868, 1871, 1874. 

Wood Is LightUachineCo. 
Worcester, Mass. 

Manufacturers of all kinds of 

Iron Working Machinery 
Shafting, Pulleys, &c> 



IMPKOVED MACHINERY for STAVE 

Heading, Shingle and Handles, CahlnetMater's Machin- 
ery, Bafley Gauge Lathe, Durkee's Automatic Saw Mill 
flmpfoved) , Key Seat Cutting, Pulley Borlng.and MilUng 
Macalnes Radial Drills, Steam Engines, and Bailey -Ve- 
neering Ma; hines. Cable and Sheaves for transmitting 
Power eic to. T. R. BAILEY AVAIij, Lockport.N.Y. 



RS 



The Railroad Gazette, weekly, has illus- 
j I trations and descriptions of everything of novelty 
■*■*■ and merit in railroad construction and operation. 
Contains all the railroad news. Read and highly com- 
mended by eminent railroad men, many of whom write 
for it. Specimens free. 14.20 a year. Subscribers for 
1876 will receive numbers In 1875 from the time they sub- 
scribe. Address 73 Broadway, Nevy Yorfc^^ 



THE 




For 1876. 



10 ic 1 1 .—meteorology, Terrestrial 
Physics, Geography.— Accounts of Interest- 
ing Atmospheric and Terrestrial Phenomena, Tra- 
vels, Explorations and Discoveries, etc. 

12.— Geology and nineralOKy..— The Latest 
and most Interesting Geological Investigations 
and Reports, and New Discoveries. 

13.— Astronomy.— Recent Interesting Discover- 
ies and Information, with Reports of Astronomical 
Phenomena, Progress, New Instruments, etc. 

TERms :— Sclentlflc American Supple- 
ment, One year, post-paid, t&-00 ; half year, $2.60 
three months, tl.25. Three copies, one year, 
$13.50! Ave copies, $20.00; ten copies, $38.00. One 
copy of Scientific Amebic an and one copy of 
SciKNTiFio AuBBiGAN SCPPLKIHNT, One year 
post-paid, $7.00. 



Address MUNN & CO., Publishers, 37 Park Eow, Hew York. 



The Most Popular Scientific Paper in 
the World. 

Thihty-First Teab. 
Only $3.20 a year includine: Postage. 

^^Send 10 cents for Specimen copy 
THE SCIENTIFIC AMERICAN, now in its 3l8t 
year, enjoys the widest circulation of any weekly 
newspaper of the kind in the world. A new vol- 
ume commenced January 1, 1876. Published week- 
ly. Now is the time to subscribe and to form 
clubs. 

The Contents of the SCIENTIFIC AMERICAN 
embrace the latest and most Interesting informa- 
tion pertaining to the Industrial, Mechanical, and 
Scientific progress of the world; Descriptions, 
with beautiful Engrravltiga, of New Inventions, 
New Implements, New Processes, and Improved 
Industries of all kinds ; Useful Notes, Recipes, 
Suggestions and Advice, by Practical Writers, for 
Workingmen and Employers, in all the various 
arts. 

EVERT NUMBER contains sixteen large quarto 
pages, eiegantlyprinted and illustrated with many 
engravings. The year's Issue contains 832 large 
pages, equal to four thousand book pages, at a cost, 
including postage, of only $3.20 a year to the sub- 
scriber. 

Engineers, Mechanics, Telegraphers, Inventors, 
Manufacturers, Chemists, Photographers, Physi- 
cians, Lawyers, Clergymen, Teachers, and People 
of all Professions, will find the SCIENTIFIC 
AMERICAN most useful and valuable. Its pages 
teem with interesting subjects for thought, study, 
and conversation, and are an unfailing source of 
new and instructive Information. As an Instruc- 
tor and Educator, the SCIENTIFIC AMERICAN 
has no equal. It is promotive of knowledge and 
progress in every community where it circulates 
It should have a prominent place in every House 
hold, Reading-Room, and Library. 

t^" Specimen copies aent, prepaid, on receipt o 
10 cents. 

TERMS OF SUBSCRIPTIONS. — POSTAGE 
PAID BY US. 

One copy Scientific American, one year $3.20 

One copy Scientific American, six months. . 1,60 
One copy Scientific American,three months 1.00 
One copy Scientific American, and one copy 
Scientific American Supplement, both 

for one year, posi>paid 7.00 

One copy Scientific American, one year, 

and one copy Science Record 5.20 

1^" We make a liberal discount and give advan- 
tageous premiums to those who form Clubs or 
procure Subscriptions. A beautifully illuminated 
Subscription List, also Prospectus and Rates, aent 
free. Address 

Miuisrisr & CO. 

8T PAKK BOW. WKW YORK 
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